RESEARCH AT THE THRESHOLD OF SPACE 


~ 


- 
“eunawase” 


RAYTHEON Me 


‘a 
‘ 
: 
i] 
‘ 


“ALL-SET’” TUBES 


designed with Independent ~~~ 
Service Dealers in mind 


When Raytheon engineers design tubes, they are not restricted 
to engineering the tubes to the limited specifications of a 
specific TV or radio receiver. On the contrary, Raytheon 
engineers must design tubes that combine top quality with 
all-around performance in all makes and models of receivers. 
Proof of their success lies in the fact that Raytheon tubes are 
sold to virtually all TV and radio set manufacturers on a 
competitive technical basis. 


This ability to perform in many circuits makes Raytheon 
“All-Set’”’ Tubes ideal for service dealer replacement work. 
Fill your Tube Carrying Cases and tube shelves with 
Raytheon ‘‘All-Set” TV and Radio Tubes and you'll be able 
to meet tube replacement needs of all sets. 


RAYTHEON MANUFACTURING COMPANY 


ind Cathode Ray Tube Operations 
Newton, Mass. * Chicago, Ill. * Atlanta, Ga. + Los Angeles, Calif. 


Raytheon makes/ Receiving and Picture Tubes 
all these er nductor des ond Tronsistors 


You Can ‘Train at Home 
for Good Jobs, 
Career Opportunities 


Find out What N.R.I., Oldest, Largest, Home 
Study Radio-TV School can do for You 


Whether you're on the 
“OUTSIDE” and want to 
get in; or on the “INSIDE” 
and want to advance, 
N.R.I. has specialized 
training for you. 


Training plus opportunity 
| is the ideal combination 
for success. And today’s 
opportunity field is Radio- 
Television. Over 125 mil- 
lion home radios plus 30 
million sets in cars plus 
40 million TV sets mean 
top money, top jobs for 
trained Radio-TV techni- 
cians. More than 4,000 Radio and TV 
broadcasting stations offer interesting 
and important positions for technicians, 
operators. Color television, portable TV 
sets, Hi-Fi, other developments, assure 
future growth. 


N.R.I. IS TESTED WAY TO BETTER PAY 


If you want to gain knowledge and skill 
for success and security, find out what 
N.R.I. offers. Since 1914—for more 
than 40 years—N.R.I. has specialized 
in training ambitious men at home in 
spare time for Radio-TV. As the out- 
standing leader, you are assured de- 
pendable training when you enroll with 
N.R.I. You are backed by the record 
and reputation of the oldest and largest 
home study Radio-TV school. With an 
N.R.I. diploma, you command respect 
because you are a skilled operator 
equipped to do important work. 


ADD TO YOUR INCOME STARTING SOON 


Whether you know very little or whether 
you have some knowledge of Radio-TV, 
N.R.I. training can help you. We send you 
easy-to-understand, illustrated texts. As 
part of our Servicing Course you get 
many kits to build Radio Receiver, Multi- 
tester, other equipment that “brings to 
life” what you study. Soon after start- 
ing many N.R.I. Students earn, $10, 
$15 a week extra fixing neighbors’ sets 
in spare time. ° 
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N.R.I. SUPPLIES EQUIPMENT FOR PRACTICAL EXPERIENCE. 17” picture 
tube, all tubes, parts to build UHF-VHF Television Receiver, a 5” high definition 
Oscilloscope and a Television Signal Generator supplied with Advanced TV Training. 


N.R.I. Communications Training pro- 
vides the practical knowledge you need 
for a career in Broadcasting. We send 
kits to build a Transmitter, Signal 
Generator, etc.; practice methods, pro- 
cedures required of licensed Commercial 
Radio-TV operators. 


TV SERVICE EXPERTS EARN TOP PAY, 
TOP JOBS 
N.R.I.’s All Practice Professional TV 
Servicing Course is designed for the 
man who wants to reach the top in TV 
Servicing. Not for beginners, this course 
is for the man with a knowledge of bas- 
ic theory, either from Radio-TV serv- 


( ) Radio-TV Servicing Training. 
( ) Radio-TV Communications Training. 
( ) Advanced TV Servicing. 
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icing experience or planned training. 
We send you 17” picture tube, compo- 
nents for TV Receiver, 5” TV Oscillo- 
scope and a TV Signal Generator. You 
learn methods to diagnose and correct 
TV Service problems quickly, correctly, 
with confidence. 

SAMPLE LESSON AND CATALOG SENT FREE 
Mail coupon today. Check the Radio- 
Television training that interests you. 
We will send you Sample Lesson and 
Catalog. Address: National Radio In- 
stitute, Dept. 7EE, Washington 9, D. C. 


MAIL COUPON NOW 


NATIONAL RADIO INSTITUTE, Dept. 7EE, Washington 9, D.C. 


Please send information on opportunities and training checked below. (No salesman will call.) 
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DeVry Tech Specializes (U4 


IN THEIR SPARE TIME AT HOME TO BECOME 


Electronic Technicians 


Did you ever stop to think how much your happiness 
depends on having the right job? Getting your bills 
paid, living the life you want, doing the kind of work 
you like...? 

The fight job (a promotion) with your present em- 
ployer, or a good job with a new employer, would 
help solve such problems for you, wouldn't it? 

DeVry Tech, with a successful 26-year record of 
training men for industry, offers you a real opportu- 
nify for a better job or your own profitable service 
shop ...in one or more branches of the fast- 
growing field of Electronics. 

We can show you a way to a more 
interesting and brighter future without , 
interfering with your present job. 

We can give you all of this in 
your spare time at home... . or in 
our well-equipped Chicago or 
Toronto training centers. 


ELECTRONICS 
AT WORK AT 


a 


AN INDEX TO A BETTER 
JOB, BRIGHTER FUTURE 


Industrial 
Electronics 


tomorrow. It will cost 
you nothing to get the facts. Fill 
in coupon below. We think this in- 


give you a brighter and more 
profitable 


Automation Computers 


NO PREVIOUS TECHNICAL EXPERIENCE, 
NO ADVANCED EDUCATION REQUIRED Electronics 


- Live-Wire Employment Service 


DeVry Tech’s Placement Department is in con- 
tact with some of the best-known yers 
in the Electronics field. The service is free to 
all graduates — and DeVry Tech’s record in 
helping to place men has been outstanding. 


DRAFT AGE? 


We have valuable information for every man of draft age; so if 
you are subject to military service, be-sure to check the coupon. 


A SAMPLE LESSON FREE! 


See for yourself how DeVry Tech trains you for real 
opportunities in Electronics. We'll also give you a free 
copy of an interesting booklet, “Electronics and YOU.” 


“One of North America’s Foremost Electronics Training Centers” 


CHICAGO 41, ILLINOIS 


DEFOREST’S TRAINING, INC. 
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Micro-Waves if Service Shop 


MAIL COUPON TODAY 


aan DeVry Technical Institute 


4141 Belmont Avenue, Chicago 41, Iil., Dept. RN-5-N 
Please give me a FREE Sample Lesson and your booklet, “ELECTRON- 
4#CS AND YOU,” and tell me how | may prepare to enter one or more 
branches of Electronics as listed above. 


Name Age 


Please Print 
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Street 


Zone State 


City 

(] Check here if subject to military training 

#1092 DeVry Tech’s Canadian Training Center is located at 
626 Roselawn Avenue, Toronto 12, Ontario 
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Photos courtesy of the Metropolitan Museum of Art 


The pyramid builders had no high fidelity loudspeakers, 
but their ancient language had the “words” for 
this ultra-modern development . . . as demonstrated by this translation 
into hieroglyphics of University Loudspeakers’ slogan. 
It's a slogan University proudly introduced to the high fidelity field 
because it summarizes our aim: to provide you with truly better listening. 
Words can try to describe this superior sound . . . but the rich tonal pleasure 
offered by these loudspeakers is experienced only when you hear them. 
So whether in hieroglyphics . . . or in Chinese, Arabic, 
Greek, Sanskrit or Hindustani used in other University advertisements... 
this slogan conveys our sincere invitation to visit your dealer and... 


LISTEN 


Translation into Early New Kingdom monu- 
mental type hieroglyphics by Cyril Aldred, asso- 
ciate curator of the Department of Egyptian 
Arts, the Metropolitan Museum of Art, N.Y.C. 


“Listen, University Sounds Better” posed novel 
difficulties to Egyptologists when translated to 
hieroglyphics. For example, the simple English 
request, listen, became hearken ye, it is indeed 
that. There was no Egyptian verb for to sound, 
So the voice of was substituted. And since the 
Ancient Egyptians used no comparative forms 
of adjectives or adverbs, they had no word for 


better; instead, the labored construction good, 
more than anything was substituted. 

For University the “easy” symbol of school 
for scribes could not be used, since the name 
refers here to a manufacturer. A brand new 
“high fidelity” hieroglyphic was developed by 
“vocalizing’’—phonetically spelling out—Univer- 
sity as unibrsity (there was no “‘v” in Ancient 
Egyptian). Then, just as the Egyptians did when 
inventing a hieroglyphic for an object, a picture 
of the loudspeaker was added . . . thus bringing 
a 4,000-year-old form of picture writing up to 
date on 20th century high fidelity sound! 
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YOU GET ALL THIS NEWEST ; ] 
PRACTICAL EQUIPMENT E. 
¢ Parts to build a modern TV set, including i sila y*§ 

all tubes plus a large screen Picture Tube : i) Ye 


Parts to build a powerful Superhet Receiver, 
standard broadcast and short wave 

Parts to conduct many experiments and build et 
Continuity Checker, RF Ocillator, TV Circuits, = ‘ : ‘a: 
Audio Oscillator, TRF Receiver, Signal Generator a” < a aues tC 


© A Valuable Professional Multitester 


ha 


YOUR NATIONAL SCHOOLS TELERAMA COURSE COVERS ALL 8 PHASES 


1. TELEVISION, INCLUDING COLOR TV 5. PREPARATION FOR FCC LICENSE 


2. RADIO, FM AND AM 6. AUTOMATION 
3. INDUSTRIAL ELECTRONICS 7. RADAR AND MICRO WAVES 


4. SOUND RECORDING AND HI FIDELITY 8. COMMUNICATIONS 


— many other materials and services 
— consultation privilege with our 
qualified staff, and Graduate Em- 

loyment Service. EVERYTHING 
YOU NEED for outstanding success 
in Electronics. 


YOU ARE NEEDED IN THE TELEVISION-ELECTRONICS-RADIO INDUSTRY! 
You can build a secure future for yourself if you get into Elec- 
tronics NOW! Today’s shortage of trained technicians creates 
tremendous opportunities. National Schools Shop-Method trained 
technicians are in constant and growing demand for high-pay jobs 
in Broadcasting and Communications, Electronic Research, Serv- 
icing and Repair, and many other branches. 


Let National Schools, a Resident 
Technical School for over 50 years 
train you for today’s unlimited op- 
portunities in electronics! Our Shop 
Method trains you to be a MASTER- 
TECHNICIAN. Completely up to 
date, develo by experienced in- 
structors and engineers, your Tele- 
rama Course will teach you all phases 
of the industry quickly, clearly and 
correctly. You can master the most 
modern projects, such as Color TV, 
printed circuits — even prepare for 
FCC License without taking a special 


APPROVED FOR 6.1. TRAINING 


NATIONAL SCHOOLS 


4000 S. FIGUEROA ST., LOS ANGELES 37, CALIF. 


course. You can handle sales, servic- 
ing, manufacturing, or make good 
money in your own business. SEND 
FOR FACTS TODAY! 


EARN AS YOU LEARN. Many of our 
students earn their entire tuition and 
more in Spare Time jobs we show 
them how to do while learning. 


YOU GET EVERYTHING YOU NEED — 
Clear, profusely illustrated lessons, 
shop-tested manuals, modern circuit 
diagrams, practical job projects — all 
the valuable equipment shown above 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE 1905 
LOS ANGELES 37, CALIFORNIA 


yee FAST SERVICE— MAIL NOW 


NATIONAL SCHOOLS, DEPT. 
4000 S. FIGUEROA ST. 
LOS ANGELES 37, CALIF. 
Rush free TV-Radio “Opportunity” Book and sample 
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grips tike a 

pipe wrench 

a cinch 
to handie 


Terrific gripping power on 
any shape 14” to 134” size. 
Long and streamlined .. . 
easy to use in hard-to-get-at 
places! Some of the reasons 
why Channellock is the favor- 
ite plier of craftsmen every- 
where. And Channellock will 
be your favorite, too... for 
the same reasons. No other 
plier does so many jobs so 
well, Ask your hardware man 
for a Channellock No. 420. - 


7 te RECORD. 


| frag year’s National Convention of 
the Institute of Radio Engineers was 
one of superlatives—from the attend- 
ance to the products on display—from 
the building which housed this vast 
conclave to the amount of electricity 
consumed in operating the equipment 
on exhibit. 

The four-day meet was held March 
18 through 21 at New York City’s 
pride and joy, the Coliseum, and the 
Waldorf Astoria Hotel. This vast “con- 
vention city” housed some 17,000 dif- 
ferent pieces of apparatus in two and 
a half miles of booths. Engineers, ap- 
proximately 50,000 of them, flocked to 
the city from all ‘over the United 
States and 35 foreign countries to look 
at the newest things in electronics and 
attend the 55 technical sessions at 
which some 280 papers were presented. 
Almost every field and phase of the 
modern world of electronics were rep- 
resented but we noted a definite trend 
to emphasis on military electronic gear 
and the application of digital and an- 
alogue computers. 

Many of the exhibits displayed ac- 
tual missiles, others showed life-size 
mock-ups of the target-seeking devices, 
communications gear cafried by our 
long-range aircraft and by helicopter 
as a “package” to be delivered to ad- 
vanced positions, and improved radar 
and air traffic control equipment for 
maximum utilization of air space. 

In all there were 800 exhibits, valued 
at 10 million dollars, occupying all 
four floors of what is said to be the 
world’s largest exhibition and trade 
show structure. Those who have not 
yet had a chance to visit the Coliseum 
have a treat in store for them since 
the building was designed expressly as 
a show case and every facility for the 
visitor and exhibitor alike has been 
provided. We found it easier than in 
previous years to get around the show 
because the physical layout of the 
building is excellent, elevator service 
fast and frequent, paging system effec- 
tive, and the aisles wide and congestion 
minimized. High level lighting on the 
exhibition floors makes it easy for the 
visitor to see every product displayed 
to the best advantage whether or not 
supplementary lighting is provided by 
the exhibitor. 

The many different professional 
groups of the IRE held symposia dur- 
ing the convention with special inter- 
est centering on the applications of 
electronic equipment to medical re- 
search and diagnosis. The use of com- 
puters in medicine offers a challenge 
to engineers which would be hard to 


SHOW TIME 


resist. Another field in which elec- 
tronics is making giant strides, but 
which is still in its “teens,” is aircraft 
operation and control. 

“Solid-state physics,” as exemplified 
by transistors, photo detectors, piezo- 
electric materials, magnetic materials, 
leak detectors, germanium rectifiers, 
controlled rectifiers using several rec- 
tifying junctions, electroluminescence 
—all came in for a lot of avid atten- 
tion at the show. While the feeling 
was definitely that the vacuum tube is 
far from obsolete and that there will 
always be certain jobs that the tube 
can do better than its semiconductor 
counterpart, the transistor is here to 
stay and offers a vast field for inves- 
tigation into new applications and im- 
proved parameters. 

All-in-all it was an impressive affair, 
representing as it did the world’s 
largest gathering of scientific brain- 
power and equipment. Truly an engi- 
neer’s paradise. 


SECOND important segment of our 

industry is readying itself for its an- 
nual Electronic Parts Distributors 
Show which will be held May 20 
through 23 at Chicago’s Conrad Hilton 
Hotel. 

Sponsored by the Radio-Electronics- 
Television Manufacturers Association; 
Sales Managers Club, Eastern Group; 
Association of Electronic Parts and 
Equipment Manufacturers; and West 
Coast Electronic Manufacturers Asso- 
ciation, this year’s meet will find a 
large segment of the audio industry 
represented for the first time. So im- 
portant has this group become that a 
special “Sound Demonstration” area 
has been set aside for their exhibits on 
the fifth and sixth floors of the hotel. 
Sound, high-fidelity, and audio equip- 
ment of all types will be shown and 
demonstrated in these display rooms. 

The other segment of the industry, 
manufacturers of parts and equipment, 
has been assigned a special area to 
show its line to the thousands of dis- 
tributors in attendance. 

As has been the case in previous 
years, the Parts Show will be “closed” 
to the public, so that manufacturers 
and their distributors can devote full 
time to products and problems affect- 
ing the industry. Those eligible to at- 
tend this affair have undoubtedly been 
contacted and have their badges by 
now, but for others who want details, 
the program for the Show is given on 
page 132 of this issue. 

Two great shows for a great and 
growing industry! . & 2. 
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the only COMPLETE catalog 
for everything in electronics 


Ueddi tect Caplin Qnd, — rearumine 


e Latest Hi-Fi Systems and Components fa SUPER-VALUE knight-kits 
© Super-Value KNIGHT-KITS 1 The very finest electronic equipment 


e P.A. Systems & Accessories e Recorders & - snc igo ye? mg —— ~d 
. a struments, Hi-Fi Kits, Ham Kits, 
Supplies e TV Tubes, Antennas, Accessories Hobbyist Kits. Easiest to build and 


e Amateur Receivers, Transmitters, ests you SAVE MORE! 
Station Gear e Test and Lab Instruments 

© Specialized Industrial Electronic : EVERYTHING IN HI-FI: 
Equipment e Huge Listings of Parts, Tubes, World’s largest selection of quality 


Transistors, Tools and Books... Hi-Ficomponents and complete music 
systems. MORE PEOPLE BUY THEIR 


HI-FI FROM ALLIED THAN ANYWHERE 
Get ALLIED’s 1957 Catalog—it’s complete, = ELSE IN THE WORLD! 
up-to-date—356 pages packed with the 
pear yore nee ma quality elec- = EASY-PAY TERMS: 

i ys tes eee Only 10% down, up to 18 months to 
prices. t ony’ buying advantage at pay. Available on orders over $45. 
ALLIED: fastest shipment, expert personal Fast handling—no red tape. 
help, lowest Serene and guaranteed 


satisfaction . 
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send for the ities shasticithe supply guide 3 ALLIED RADIO CORP., Dept. 1-£-7 
100 N. Western Ave., Chicago 80, Ill. 


(] Send FREE 356-Page 1957 ALLIED Catalog i] 
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IN GLAMOROUS NEW YORK CITY—ALL EXPENSES PAID PLUS $100 CASH 


WIN A WEEKEND AT THE WALDORF FOR 2 


IN THE PYRAMID TWIST-MOUNT CAPACITOR CONTEST 


TOTAL—147 WONDERFUL PRIZES—PLUS A PRIZE TO EVERY ENTRANT... SERVICEMEN, ENTER NOW! YOU CAN'T LOSE! 


IT’S EASY TO WIN ANY ONE OF THESE WONDERFUL PRIZES: 


GRAND PRIZE: Weekend at New York's fabulous Waldorf Astoria Hotel 
for 2, guest of Pyramid. Air transportation from your home to New York 
and return. Weekend of entertainment including a visit to the famous 
Gaslight Club, dinner at the Waldorf’s Starlight Roof, and breakfast at 
the Waldorf. Air transportation by CAPITAL Airlines Viscount. 

Ist PRIZE: One 4-drawer steel file cabinet plus your choice of 50 sets 
of PHOTOFACT folders. Value: $120.45. 

FIVE 2nd PRIZES: 5 CR-30 PRECISION Cathode Ray Tube Testers. dir. 
net $109 ea. 

TEN 3rd PRIZES: 10 CRA-2 PYRAMID Capacitor-Resistor Analyzers. dir. 
net $92.50 ea. 

TWO 4th PRIZES: 2 SW-54 NATIONAL Short Wave Receivers. dir. net 
$59.95 ea. 

TEN Sth PRIZES: 10 JENSEN professional speaker units consisting of 
a 0-30 lifetime driver unit and RT-20 rectangular horn. dir. net $44.40 
per set. 

FIFTEEN Gth PRIZES: 15 TW CHANNEL MASTER 7 element “traveling 
wave” TV antennas, Mode! 350. dir. net $33 ea. 

EIGHTEEN 7th PRIZES: 18 PYRAMID Pyra-Pak kits consisting of $69.95 
in Pyramid capacitors, metal tool box and tool kit. dir. net $29.95. 
THIRTY-FIVE 8th PRIZES: 35 PYRAMID gift certificates entitling you 
to $10. (dir. net) of Pyramid capacitors at your distributor. 

Sth PRIZE: WALCO twin-point diamond phono needle. dir. net $30. For 
G.E. Var. Rei. Cartridge. 

FIFTY 10th PRIZES: 50 WALCO needles for G.E. twin-point sapphires. 
$3.50 dir. net. 

AND to ali entrants a kit of 5 bypass and coupling capacitors featuring 
the Pyramid type IMP. 

It’s easy to win any one of 147 big prizes—just follow these simple rules: 
identify the unnamed Pyramid T-M capacitor in the TV set schematic 
appearing on this page. Give the Pyramid stock number, name and model 
number of TV set. Then mail your entry to Pyramid. Use coupon on this 
page or obtain additional blanks from your distributor. A different 
schematic will appear in these servicemen’s magazines for 4 months. 
Prizes will be awarded on @ points-earned basis as follows: 5 points for 
Contest No. 1; 10 points for Contest No. 2; 15 points for Contest No. 3; 
20 points for Contest No. 4; and 10 points each contest for neatness. 
Possible perfect score: 90 points. However it is not necessary to achieve 
a perfect score to be declared a prize winner. 

So act quickly...send in your entries early each month... you can't lose. 


identify Cl, A,B,C, “= 
CONTEST CLOSES JULY 15, 1957 


A PHOTOFACT STANDARD NOTATION SCHEMATIC © Howard W. Sems 6 Ca, inc. 


JUDGES: M. Harvey Gernsbeck, editorial director, Radio-Electronics 
Oliver Read, D.Sc., publisher, Radio & Television News 
Howard W. Sams, chmn. board, Howard W. Sams & Co., Inc. 


HELPFUL HINTS 


The unidentified capacitor in each entry will be a Pyramid Twist-Mount. 
All schematics are of TV sets made in the U.S. by a known manufacturer 
within the past 2 years. 

Schematics for reference may be those published by the TV set manu- 
facturers, Howard Sam's Photofacts, or by any other accepted publisher. 
You may enter as often as you like but be sure to include a box top 
(showing stock number) of any Pyramid Twist-Mount Capacitor, with your 
letterhead or business card with each entry. 

WHO MAY ENTER 

Any Radio-TV serviceman or employee of a Radio-TV service company 
may enter. Officers, employees, (members of their families) of Pyramid 
Electric Co. or its advertising agency are not eligible to enter the con- 
test. All entries are limited to residents of the continental U.S. over 
21 years of age. 

All entries become the property of Pyramid Electric Co., none will be 
returned and the decisions of the judges are final. In case of ties, 
duplicate prizes will be awarded. This contest is subject to all federal, 
state and local laws and regulations. 


MAIL THIS ENTRY BLANK NOW! 
Pyramid Twist-Mount Contest, Dept J 


Pyramid Electric Co. 

P.0. Box 655, Tyler Park Station, Nerth Bergen, New Jersey 
Entry No. (1) (2) (3) (4)—(check one)—is: Pyramid stock No. 
Twist-Mount values. 


ge a4 ‘top. tindicath stock numbe: u = 
Capacitor together with my business card or letterhead or my employer's . 
Contestant’s name. Position. 
Contestant’s address 
City 
Employer's Firm name. 
Employer's address 
City. 
My jobber’s name and address 

ENTER AS OFTEN AS YOU LIKE—FOR ADDITIONAL ENTRY BLANKS 

SEE YOUR JOBBER 

Capacitors, Selenium Rectifiers—for original equipment, for replacement 
PYRAMID ELECTRIC COMPANY worth Bergen, New Jersey 
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P. A, Microphones and Speakers 


with a Big Difference: 


CDP Speakers—Compound Diffraction Projectors— 
are overwhelmingly superior to conventional P. A. horns 
because: CDP gives you two coaxially-mounted horns 
operating from a single diaphragm—a large one for lows, 
a small one for highs; 24 additional octaves of sound 
reproduction, essential for highest intelligibility; sound 
dispersion through a solid 120° angle for the widest cover 
age obtainable. 


| Slechoyorc:' 


ELECTRO-VOICE, INC. @ BUCHANAN, MICHIGAN 


Export: 13 East 40th Street, New York 16, U.S.A. Cables: ARLAB 


E-V Model 664 High-Fidelity Cardioid 
Dynamic— Outperforms any other P. A. 
Cardioid in the World 


UNIQUE E-V “VARIABLE D’”® gives you 
amazing versatility, highly directional sound selec- 
tivity, smooth, peak-free response at all frequen- 
cies from 40 to 15,000 cps, no boominess.GUAR- 
ANTEED to outperform any other P. A cardioid 
or YOUR MONEY BACK! List price, $82.50. 


Ask a Broadcast or Recording Engineer 
about E-V Microphones. Write TODAY 
for A B C’s of Microphones, Dept. N-75. 


‘ 


PHILCO MODEL 50 

Five element, all channel VHF antenna, 
High gain, clean lobes and high front 
to back ratio. Easy to handle. Rein- 
neon tube supplied with two bay 
assembly. Factory preassembled. Two 


driven elements, high frequency and 
low frequency aluminum folded dipoles. 
Aluminum tubing reflectors and director. 
Cross arm of seamless aluminum tubing. 
Profile serrated and riveted to cross arm. 
Molded plastic insulators, For the finest 
teception on color or black-and-white. 


PHILCO MODEL 30 
Three element all 
channel VHF antenna 
t color or 
-and-white re- 
ion. Completely 
bled. This 
is ideal for 
¢ metropolitan 


PHILCO MODEL 100 
io Nigh pinaad 

ves hi n an 
high directvicy on 
all VHF channels. 


’ Factory bled 
with “ti hardware 


captivated, 


PHILCO MODEL 262F 
The Philco ‘‘Fast 
Lock”” element re- 
tainer is featured in 
this conical antenna. 
With the ‘Fast 


~ Lock”’, elements can 


be installed after 
the cross arm is 
mounted. 


PHLLCO MODEL 70 


Seven element, all 
channel VH. 


F antenna 
with two driven ele- 
ments. Riveted con- 
struction and factory 
preassembled. Ele- 
ments are held in 
place and reinforced 
with a newly devel- 
oped snap lock. 


WN. Serwiee Dealer 


BIG NEWS 
from PHILCO! 


Fringe tested, color tested TV 
Antennas, now at volume prices! 


Give picture power equal to antennas priced 
two to three times higher. Compare! Now, 
Philco brings you a complete line of quality an- 
tennas with a wide range of models to give out- 
standing performance over the entire VHF range. 
These antennas were designed and engineered to 
reproduce the best pictures whether in strong signal 
areas or far out into the fringe and whether receiving 


a picture in color or black and white. In many loca- 
tions you can give your Customers stations they 
never received before. Field and laboratory com- 
parison tests conducted under the most exacting 
circumstances on actual on-the-air programs give 
you the complete insurance that you can always 
sell Philco antennas with complete confidence in 
any TV area. 


Philco Super Power TV Antenna ROTORS 


color or black-and-white at its best 


P11 CONTROL P4A CONTROL 

Manually operated antenna A heavy duty rotor. Accurate 
rotor that will easily handle direction control provided by 
two bays. Designed for years manually operated motor switch 
of dependable service. Fits and indicator meter. Plastic 
masts up to 1%” diameter. cabinet of modern design. 


AP22 CONTROL 

Heavy duty, long-life auto- 
matic rotor with new automatic 
control unit providing depend- 
able and fool proof operation. 
Also available as AP1. 


a complete line, Mr. Service Dealer, for every installation need! 


Get the full story on Philco antennas and rotors with more quality 
and performance for your dollar. See your local Philco distributor 


or mail this coupon now ! 


PHILCO CORPORATION \S = 


rae enw ae a ee 


Phileo Corporation Accessory Division 
| “A” Street and Allegheny Ave. 
] Philadelphia 34, Pa. 


Please send me information on Philco antennas and 
rotors with more performance per dollar. 


ADDRESS 


ACCESSORY DIVISION - PHILA. 34, PA. ee 


GUIDE 


AUTRONIC-EYE 


TRAINING COURSES 
MEAN MORE 
BUSINESS FOR YOU! 


Courses for experienced service 
technicians provide iatest repair 
information=—enable you to do the 
job faster and more efficiently. 


Quick, accurate circuit diagnosis and repair to factory — 
specifications boosts your profits. That’s why so many quali- 
fied auto technicians attend these Guide training courses 


at no cost other than transportation and living expenses. 

Jumbo-size operational panel of Guide's Autronic- 
The Guide Lamp diploma, awarded only to those who Ptr Shag a a Cee Se a, chee 
successfully complete the course, is proof that you're 
equipped to give more and better service to more ta 


people—and that means business. 


If you're an auto radio service dealer, come yourself, or 
send your technicians. There’s one of 30 GM Training 
Centers near you. Apply through your local United 
Motors Service Division Distributor or write 

GUIDE LAMP DIVISION © GENERAL MOTORS CORP. © ANDERSON, INDIANA 


BLINKY MEANS 


Thirty modern GM Training Centers offer ee eal BUSINESS! 
newest equipment and latest service tech- . 

niques. There's one nearby . . . ne matter 

where you live. 
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WHEN ONLY 
THE BEST iS 
GOOD ENOUGH... 


eft 


magnetic re 


REEVES SOUNDCRAFT CO 


Stradivarius 
courtesy R. Wurlitzer Collection 
PLUS 50 by Soundcraft 


Xouront trademark 


May, 1957 


r 


RATION 


SOUNDCRAFT “Vda oc 


RECORDING TAPES WITH EXCLUSIVE 


PLASTICIZER-FREE OXIDE COATING 


Soundcratt tape...and Stradivarius! 

Both are acclaimed for lasting perfection. On a 

Stradivarius, the artist re-creates immortal music. On 
Soundcraft “Mylar” base tapes, this music is preserved 
forever. Like the “Mylar” base .. . Soundcraft’s exclusive 
oxide is plasticizer-free—won’t age. For enduring — true 

high fidelity recordings, use these Soundcraft tapes with 
exclusive Oscar-winning Soundcraft oxide on ‘‘Mylar” base. 


PLus 60—get 50% longer play 
PLUS 100—twice as much on a reel 
“LIFETIME” —guaranteed for life 


FOR EVERY SOUND REASON 


reeves SOUNDGRAFT cone. 


10 East S2nd Street, New York 22, N.Y. 
West Coast : 336 N. La Brea 
Los Angeles 36, Calif. 


JOIN THE 50,000 PROGRESSIVE 
READY TO MODERNIZE WITH NEW 


ver 50,000 TV-radio service dealers 
already have asked for the new General 
Electric shop plans (above) that were 
specially developed for the independent 
technician. Dealers in every part of the 
country know that today’s growing 
market for service, calls for improved 
facilities...and that proper planning 
Saves space, costs, time, and labor. 
You too can modernize for the in- 


creased volume that lies ahead... by 
following the practice of other progres- 
sive technicians, and using General 
Electric’s shop layout to equip your 
shop for top-efficiency service to more 
customers. Phone your local General 
Electric tube distributor for complete 
plans! They include dimension draw- 
ings and material lists, so a carpen- 
ter or builder can start work at once. 


Progress ls Our Most Important Product 


GENERAL ELECTRIC 


161-1A20 


nO OO Al ie : 
CENERAL ELECTRIC 
3 a Te 


SERVICE DEALERS 


GENERAL ELECTRIC SHOP PLANS! 


@ | 
AND NOW (ie 


essential 


characteristics 


ANOTHER G-E BUSINESS-BUILDING, 
TIME-SAVING AID TO THE 
INDEPENDENT SERVICE TECHNICIAN... 


Most complete tube guide ever published— 
the new edition of “Essential Character- 
istics”! Over 1500 types, with descrip- 
tions, ratings, and basing diagrams, 
Pocket size. See your General Electric 
tube distributor immediately ! 


how long would it take you to solve this service problem? 


SYMPTOM: 


Loss of Vertical Sweep 


Let's take a look at this problem: This trouble symptom 
is present when there is no driving signal to the vertical 
deflection coils and when the horizontal scanning is nor- 
mal. Look for the following possible causes: 

1. Defective multivibrator or output tubes 

2. Open coupling capacitors C71 or C69 

3. Open linearity contre! R6 or cathode resistor R79 ~ 

4. Open size control R5 

5. Open output transformer T3 


With the applicable PHOTOFACT Folder at your finger- 
tips, you trouble-shoot and solve this problem in just min- 
utes. Here’s how: 


Using the Tube Placement chart (you'll find it in every 
PHOTOFACT TV Folder) you can quickly locate and check 


Use the servicing method you prefer—checking of waveform, voltage or resistance— 
you'll find all the information you need at your finger-tips in PHOTOFACT. 


PH OTOFACT helps you lick problems like this 


in just minutes for oly ae per model! 


the multivibrator and output tubes. 


Tubes okay ?—then: Check waveform at grid of vertical 
output tube (W10). Wave shapes and peak-to-peak values 
appear right on the PHOTOFACT Standard Notation 
schematic. Waveform correct?—then: Check for open 
R6, or R79 or for faulty components in the output plate 
circuit. The DC resistance of the vertical output trans- 
former and the lead colors are also shown right on the 
schematic. 

Waveform incorrect?—then: Check voltages at the 
pins of the multivibrator tube. They’re right on the exclu- 
sive Standard Notation schematic. 

Whatever the trouble, you'll locate it faster and easier 
with a PHOTOFACT Folder by your side. Be sure to use the 
complete Replacement Parts List to select the proper 
replacement for the repair. 


For only *24¢ per model, PHOTOFACT helps you solve your service 
problems in just minutes—helps you service more sets and earn more daily! 


MONEY BACK 


*Based on the average number of models covered in a single set of PHOTOFACT Folders. 


| Howard W. Sams & Co.., Inc. 
2203 E. 46th St. Indianapolis 5, Ind. 


HOWARD W. SAMS & CO., INC. 


0 Put me on your mailing list to receive the Sams Photo- 
fact Index ahd Supplements. My (letterhead) (business 
card) is attached. 


Ol'm a Service Technician: CO full time; 0 part time 


GUARANTEE! 


Got a tough repair? Try this—at Howard W. Sams’ 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO- 
FACT doesn’t save you time, doesn’t make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direct to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF— 
TRY PHOTOFACT NOW! 


! 

1 

1 

1 

; 

FOR SERVICE ' 
TECHNICIANS ONLY =! Wy, Distributor is: 

1 

; 

| 

! 

1 

! 

1 


Fill ovt and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
—your up-to-date guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 


Shop Name 


| ee 
Address: jnccidaachaianaa 


Lee eee www sea aeaanane 
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Here’s 
why we added 
dealer meter 


@eeseeeeseereeoe ee ee eeeee8eeeeeeeese 


testing 


@eeeevreeeeeeeeeees 


For years, you service-dealers have been 
checking your tubes in dealer meters. This was 
in addition to many exhaustive tests — mate- 
rials control, production, quality, design, and 
life — that we tube manufacturers have been 
running ourselves. And you found it good in- 
surance, or you wouldn’t have continued to do 
this extra work. 

As another step in our program to serve you 
independent service-dealers, and to correlate 
our tests with yours, we decided to do this job 
for you. Instead of making our last check a 
simple conventional short test, we put CBS 
tubes through the latest type of dealer meter. 

If you are one of the thousands of dealers 
who have been buying CBS tubes, you know 
the result. You have been getting, in addition 
to a high average quality, practically no 
inoperables. 

And you have discovered that double- 
checking CBS tubes confirms it. When you do 
test them in front of your customer, the tubes 
and you always look “good” to him. And the 
impression lasts because the tubes last. Most 
important of all, you have been experiencing 
fewer call-backs . . . and, if you took time to 
figure it out, more profit. 

Make us prove our point. Try CBS tubes... 
test them, put them to work, find out for your- 
self: It is a fact that there are no better tubes 
made than CBS tubes. 


Reliable products 
through Advanced-Engineering 


CBS-HYTRON 


Danvers, Massachusetts 


A Division of 
Columbia Broadcasting System, Inc. 
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knight-kits 


* 
knight-kits 


EASY TERMS AVAILABLE 


Kknight-kit HI-Fl VALUE 
SENSATIONAL Hi-Fi FM TUNER KIT 


Model Y-751 = ¥&_ Deluxe custom hi-fi styling 


$3 77 AFC and Flywheel tuning 


%& Printed circuit—easy wiring 


The best-looking, best-performing tuner 
kit your money can buy. Covers 88 to 
108 mc; features AFC (with special dis- 
abling circuit); pre-adjusted RF coils; 
pre-aligned IF’s; cascode broad-band 
RF amplifier; drift-compensated oscilla- 
tor; illuminated lucite pointer. Sensi- 
tivity is 10 microvolts for 20 db of 
quieting across entire band. Ideal for use 
with Knight-Kit 20-Watt Amplifier or 
any amplifier with phono-tuner switch. 
13 x 8 x 4”. Complete, ready for easy 
assembly. Shpg. wt., 12 lbs. 

Model Y-751. Net, F.0.B. Chicago $3775 

See ovr Supplement No. 165 for additional 
knight-kit Hi-Fi values 


free SUPPLEMENT 


featuring knight-kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight-Kits, including 
Test Instruments, Hi-Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 


ALLIED RADIO 


* Presenting latest information on the Radio Industry. 


By RADIO & TV NEWS 
WASHINGTON EDITOR 


THE EXPLOSIVE DE-INTERMIXTURE 
move to create all-u.h.f. and all-v.h.f. 
zones, a blueprint idea for over two 
years, became a reality a few weeks 
ago, when the Commission issued a 
proposal to shuffle channels in six cities 
that would become all-u areas. 

Prominently among those asked to 
move up was WRGB in Schenectady, 
a channel-6 station since 1939; their 
new home may be channel 47. On the 
Pacific coast, KFRE-TV in Fresno, 
California, was told it would have 
change from its channel-12 allocation 
to 30. In Illinois, channel 8 was de- 
leted from Peoria and moved to the 
Davenport—Rock Island—Moline area, 
adding a third v.h.f. channel there, 
with Peoria receiving two u channels; 
25 and 31. Up in Elmira, New York, 
the FCC said that it wanted channel 
30 in place of channel 9, which was to 
be shelved. Springfield, Illinois, was 
also booked for an all-uw deal, two 
channels (26 and 36) being assigned 
to that city. The low-band channel (2) 
from Springfield was dispatched to St. 
Louis, which added a fourth v channel 
there and made that city all-v. 

Four Commissioners disagreed with 
the proposal and said so loudly in long 
dissents. Commissioner John C. Doer- 
fer said that he felt the switch would 
not create any incentive for manufac- 
turers to build all-channel sets, or even 


offer any contribution to the promo- 
tion of increased use of the high bands. 
In his opinion, the change will deprive 
thousands in fringe areas of real TV 
service, since the low bands have twice 
the coverage. 

“The spectrum belongs to the peo- 
ple,” added the Commissioner, “not 
the broadcasters . . . Nevertheless, the 
prior claims of those entitled to a first 
service and an equitable distribution 
of unequal facilities are now to be 
subrogated for the competitive well- 
being of a few broadcasters.” 

According to Commissioner Richard 
A. Mack, the creation of new islands 
of u.h.f. will be of no help. And Com- 
missioners Rosel H. Hyde and Robert 
T. Bartley noted that the actions were 
in conflict with moves in other areas 
where single v.h.f. channels were de- 
leted. 

Broadcasters affected will have an 
opportunity to voice their views dur- 
ing hearings in the early Spring 
months. The consensus at present is 
that most of the telecasters involved 
will make appeals to void changes. 


TOLL-TV, another victim of a long 
chain of legal and technical battles in 
Washington, was being pelted again, 
as this column was being prepared; 
this time the Senate Interstate and 
Foreign Commerce Committee’s TV 


NEW TV GRANTS SINCE FREEZE LIFT 


Continuing the listing of construction permits granted by FCC since 
lifting of freeze. Additional stations will be carried next month. 


STATE CALL 


CHANNEL 


FREQUENCY 


Florida 
Indiana 
Illinois 


Montana 
Mississippi 


192-198 
186-192 
596-602 


800-806 
192-198 
174-180 


South Dakota 
Wyoming 


* ERP = (effective radiated power, kw.) 
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HOW TO PASS 


Your FCC Commercial 


Get your FCC License ina hurry! 


We can train you to pass your License Exams 
if you’ve had any practical experience—ama- 
teur, military, radio servicing, or other. Our 
proven plan can help put you on the road to 
success. 


* Your FCC ticket will be recognized by employers 
as proof of your technical ability. 


Mail Coupon Now 


* 
Guarantee 
to train you 
until you receive 


Your FCC License 


* See Free Catalog for complete details 


Cleveland Institute training results in success 
with commercial FCC examinations 
--.. easily .... and quickly 


Here's Proof: 


Name and Address 
John H. Johnson, Boise City, Okla 
Prentice Harrison, Lewes, Delaware 
Gerald J. Collier, Columbus, Ohio 
W. E. Evey, Ottawa, Kansas 
Raymond L. Gersig, Pittsburgh, Pa 


and get 
all 3 books 


Money Making 
FCC Lic P 


Accredited by National 
Home Study Council 


(Names and addresses of trainees in your area sent on request) 


Cleveland Institute of Radio Electronics 
Cleveland Institute training results in job offers like these: 


Desk RN-5, 4900 Euclid Bidg., Cleveland 3, Ohio 


Radio Operators & Technicians 


American Airlines has openings for ra- 
dio operators and radio mechanics. Op- 
erators start at $334.53 per month. 
Radio mechanie’s salary up to $1.99 
per hour. Periodie increases with op- 
portunity for advancement. Many com- 
pany benefits. 


Electronic Technicians 


Convair Electronics Department: Radio 
and Radar Mechanies, Electronies Teeh- 
nicians, and Junior Engineers are want- 
ed for a special program on fire control 
development and installation. Begin- 
ning rate: $365 and up. 


Please send Free Booklet prepared to help me 


get ahead in Electronics. I 


have had training 


or experience in Electronics as indicated below: 


OO Military 
0 Radio-TV Servicing 


(C0. Broadcasting 


(0 Home Experimenting 


(0 Telephone Company 
0 Other 


0 Manufacturing 
0) Amateur Radio 


And our trainees get good jobs 
Salary Increased 


“I recently secured a position as Test Engineer with Melpar, 
Inc. A substantial salary increase was involved. My Cleve- 
land paaeoete, , raining played a major role in qualifying me for 


this positior In what branch of Electronics 


In what kind of work are you 
oe Daugherty 
05 Goodwin ee 


re you interested ? 
Fails Church, are } 


Seagate now engaged ?______ 


Eastern Airlines 

In a year and a If, he received his first class FCC License. He 
is ee his training with Cleveland Institute. His goal 
is much higher than his naw ogres with Eastern Airlines. 
80 he is adding technical ‘‘know-how’’ to his practical experience. 


Name 


Address— 
Thompson 

2935 Ironwood Drive 

Nashville 14, Tennessee 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN-5, 4900 Euclid Bidg., Cleveland 3, Ohio 
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___Zone_____State. 
Special Tuition Rates to Members of Armed Forces 


City. 


investigating staff were manning the 
guns. 

In a staff draft, the Commission was 
bluntly called on to act at the earli- 
est possible moment on its rulemaking 
proposal, that is now over a year and 
a half old. The legal experts of the 
committee said that it felt that the 
FCC certainly is in position now to 
decide on the technical merits of the 
proposed systems and also whether le- 

t WW. d gal authority to license or permit pay- 
a ar see TV operation exists within the Com- 
mission. 

RE AR FIN The Commission was also told by 

the committee that there was little 

ANTENN A f substance to the argument that .. . 

j toll-TV ... “is so controversial, that 

MODEL even if the Commission has power to 

ss act, it should refrain from doing so 

fin on the market. Heavy chrome ; ee tg . until directed by the Congress.” Such 

plated—3 sections extend to 27": 4A Also available as a delay, it was said, would be... “a 

15-ft. lead with built-in signal By dummy mount. complete abdication of administrative 
neues. ‘ —Model TFD-1 responsibility.” 

Commenting on the possibility of 
large-scale tests, the Senate commit- 
tee specialists said that they felt that 
this was the... . “only way in which 
.-- AND HERE'S MORE! certain information essential to the 
ultimate decision can ever be ob- 
tained.” By permitting such a test, 
subject to careful safeguards, the Sen- 


Newest, smartest, pace-setting rear 


NEW FENDER PADS 


--- for 1957 cars ate group added, the Commission .. . 
“could ascertain the public’s reaction 
to subscription television, the impact of 
For mounting 8-Ball the system on present-day sponsored 
mount ensenans ca television, the types of program which 
froat feaders of ° would be presented to subscription 

s \ viewers, the assistance, if any, which 


Fender Pads— 


a957 cats. ont ; might be given to u.h.f. and small- 
town broadcasting.” 
Noting that if the Commission felt 
Fender Pads— : it could not make a firm decision now, 
For mounting Tear ‘ dlp the committee report said... “we 
Drop mounts on ees would expect the Commission to be 
front fenders of ‘ no very reluctant completely to deny to 
1957 cars. C-62 subscription entrepeneurs the oppor- 
tunity to offer their service to the 
public, merely because certain inter- 
ests which might be affected econom- 
ically by subscription operations ‘pre- 
Model TF-56MO dict’ that such operations will destroy 
Fast-Selling Model : 4 Model free television. 
TCFR-1 pa al 6TCFR-2 Shelving of toll-TV would be justi- 
Ward , fied, the Senate staff report added, 
only if the pay idea resulted in... 
TEAR DROP MOUNT Smart NEW “dire consequences foretold by its op- 
Replacement Masts ponents”, and if these conditions could 
mei “ se fend ft 4 not be resolved by FCC supervision 
e fastest selling style leader of them a : . : and formal regulation. If toll-TV can- 
. +. the replacement antenna with original —y pe ene See. ee not provide = ele and supplemental 
equipment styling. Mounts completely out- lend. Bell-shaped collar form of programming, without mate- 
side the car... easily . °° quickly. Heavy on mast fastens to stub of rially damaging the existing sponsored 
chrome plate . i. 3 sections extend from | original antenna mast with setup, then and then only, said the 
22” to 56”. set screws. report, would pay-TV be... “doomed 
to extinction.” 


No need to disturb the mast. 


Just a few of Ward’s new quality leaders that have joined the famous Ward 

family —8-Ball, Majorette, and Silveramic®, Order TODAY. For complete AN ELECTRONIC PUNCHED-CARD 

information, write: Dept. RTN-5. transcriber, that makes possible more 

See us in ROOM 509A—1957 Electronics Parts Distributors Show rapid feeding of data into an auto- 

matic computer, has been developed 
by the Bureau of Standards. 

Wa r ad PRODUCTS The device has been designed to con- 

CORPORATION vert numbers and instructions record- 

: ed on punched cards into a binary se- 

Seer OF THE GABRIEL COMPA? rial code. In this form information is 

1148 EUCLID AVE. e CLEVELAND 15, OHIO suitable for direct rapid input into the 

IN CANADA, ATLAS RADIO CORPORATION + 50 WINGOLD AVE. » TORONTO, ONTARIO computer or temporary storage as a 

magnetic re- (Continued on page 110) 
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24 exciting pages of up-to-the-minute in- 
formation are contained in this brand 
new booklet—RCA Transistors and 
Semiconductor Diodes—one of the new- 
est members of the RCA family of 
authoritative publications. 


Whether you are a student, service technician, experimenter, 
radio amateur, or design engineer—you’re sure to profit from 
the wealth of knowledge in the sections on Characteristics and 
Theory. Of special interest, too, is the Transistor Interchange- 
ability Directory, which lists more than 500 types produced 
by 27 different manufacturers. There is valuable experience 
to be gained in building your own transistor sets. And 20 of 
the latest tried-and-tested circuits with all parts values, in- 
cluding coil and transformer details, are given in this RCA 
booklet. 


For your next transistor project, remember that RCA supe- 
rior-quality TRANSISTORS are now available through your 
RCA distributor. 


GET YOUR COPY TODAY. ONLY,25¢ AT YOUR RCA DISTRIBUTOR! 


TRANSISTORS 


RADIO CORPORATION OF AMERICA 
Semiconductor Division + Somerville, N. J. 


May, 1957 


THESE 20 CIRCUITS! 


© Code-Practice Oscillator © 2-Stage Unneutralized 
@ Hearing Aid 455-ke IF Amplifier 


© Grid-Dip Meter 


© Phonograph Amplifier 
@ Phonograph Preamplifier 
© 2-Transistor Receiver 


e High-Gain Low- 
Distortion Low-Drain 


e@ 1-Stage Nevutralized 
455-ke IF Amplifier 

e 4-Transistor Receiver 

@ Telephone-Pickup Amp. 

© 6-Tronsistor Receiver 

@ Three-Tube, Two- 


Transistor Receiver 
@ 2-Stage 10.7-mc IF Amp. 
e IF and Broadcast-Band 
Signal Tracer 


MAL b gp uA 
P 


Audio Amplifier 

@ Portable Low-Drain 
High-Voltage 
Power Supply 

© Sensitive Reloy . 

e High-Goin @ RF and Mixer-Oscilictor 
Transformeriess Signal- Stages for 3-Band 
Tracing Probe Receiver 


HANDY TABLE OF POPULAR RCA TRANSISTORS* 


2N77, 
2N104, 2N105, 
2N206, 2N215 
2N175, 2N220 
2N109, 2N217, 
2N270 

—_ 2N218 


Class A AF 


Cless A low-noise AF amplifier 
Push-pull Class B AF amplifier 


Class A 455-Ke IF amplifier 
Converter in 540-to-1640-Ke band 
Class A RF amplifier 

Push-pull Class B Power amplifier 


RCA Commercial Engineering, Section E-41-NN 
415 South 5th Street 

Harrison, New Jersey 

1 am enclosing 25 cents in coin. Please rush my copy | of 
the new 24-page booklet ‘RCA T as 

Diodes"’, Form SCD-108. 


City 


fhe esis sans: tash satin: dade Sk in dims wee dk ib ond Sal eee 
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“Scotch” Brand's dry lubrication 


stops magnetic head wear 


Enlargement of badly worn and pitted recorder head. Heads 
in this condition cause loss of high frequency response. 


Know what’s the most vulnerable part of 
your recorder? It’s the sensitive magnetic 
head—the tiny, precision-made part where 
dirt or lack of proper lubrication can cause 
annoying wow, flutter and harmful friction. 

It’s relatively easy to keep your recorder 
head free of grime. But how do you keep it 
well lubricated ? 

“ScoTcH” Brand Magnetic Tapes do the 
job for you! All of these fine tapes are “self- 
lubricating”. Thanks to. “ScoTcH” Brand’s 


a 
Extra playing time Extra strength Higher fidelity 


exclusive silicone lubrication process, these 
tapes glide smoothly over the magnetic 
head. No sticking . . . less friction... wow 
and flutter are cut noticeably, even in hot, 
humid climates! 

“SCOTCH” Brand’s dry lubrication stays 
put ... lasts the life of the tape. And what 
a difference it makes in the sound of your 
recordings! You’ll hear what we mean the 
next time you play a reel of silicone-lubri- 
cated “ScoTcH” Magnetic Tape. 


Mae meric | 


True economy 


Your guarantee of quality 


only “Scotch” Brand has silicone lubrication 


The term “Scotcn” and the plaid design are registered trademarks for Magnetic Tape made in U.S.A. by MINNESOTA 
MINING AND MFG. CO., St. Paul 6, Minn. Export Sales Office: 99 Park Avenue, New York 16, N. Y. © 3M Co. 1957. 
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A frank statement about the 


future in Field Engineering 


At first glance, Field Engineering may not seem to possess 
the potential and stature often associated with other engi- 
neering activities, 


At Hughes, however, nothing could be further from the 
truth. 


Men who undertake the responsible task of evaluating 
Hughes-produced military equipment in the field are in 
the enviable position of becoming thoroughly familiar 
with the complete design and operation of the advanced 
electronics systems involved. 


Essentially, Field Engineering embracesall phases ofsupport 
required to assure maximum field performance of Hughes 
armament control systems and guided missiles. E.E. and 
Physics graduates selected for this highly important and 
respected phase of our engineering activities work with the 
armed forces and airframe manufacturers at operational 
bases and plants in continental United States and overseas. 


The knowledge, background and experience so gained as- 
sure unusual opportunities for more specialized develop- 
ment in other divisions of the Research and Development 
Laboratories at Hughes. In fact, few openings in engineer- 


THE WEST'S LEADER IN ADVANCED ELECTRONICS 


ing today offer the rewards and opportunities which are 
available to the Technical Liaison Engineers, Field Engi- 
neers, Technical Training School Engineers, Technical 
Manuals Engineers, and Field Modifications Engineers 
who comprise the Field Service and Support Division. 


Engineers and physicists selected for this highly respected 
phase of our activities at Hughes enjoy a number of dis- 
tinct advantages. These include generous moving and 
travel allowances between present location and Culver 
City, California. For three months before field assign- 
ments you will be training at full salary. During the 
entire time away on assignments from Culver City, 
you'll receive a generous per diem allowance, in addi- 
tion to your moving and travel expenses. Also, there 
are company-paid group and health insurance, retirement 
plan, sick leave and paid vacations .. . and reimburse- 
ment for after-hours courses at UCLA, USC, and other 
local universities. 


E.E. or Physics graduates who feel they are qualified to 
join the Field Engineering staff at Hughes are invited to 
write for additional information about this exciting and 
rewarding opportunity to establish a challenging career in 
electronics. Write to: 


L, ncaa 


RESEARCH AND DEVELOPMENT LABORATORIES 


Scientific Staff Relations « Hughes Aircraft Company, Culver City, California 
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RCA offers you the 


at home | 
Radio-TV 
electronics, 


TV servicing, 
Color TV 


SEND FOR THIS FREE 


BOOK NOW! 


® 
RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 


3250 WEST FOURTH STREEL, NEW YORK 14, N.Y. 
In Canada—RCA Victor Company, Ltd., 
5001 Cote de Liesse Rd., Montreal 9, Que. 
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The instruction you receive and equipment you 
get (and keep) will start you on your way. Pay- 
as-you-learn. You pay for only one study group 
at a time. This 52 page book contains complete 
information on Home Study Courses for the be- 
ginner and the advanced student. 


RCA Institutes, Inc., Home Study N-57. 
350 West Fourth Street New York 14, N. Y. 


Without obligation, send me FREE CATALOG VETERANS 
on Home Study Courses in Radio, Television 
and Color TV. No salesman will call. gee 


CHECK HERE 


BUILD THE BEST— 
suo ALLIED’S ows 


Tdaliclalo 
Kits 


Kknight-kit INSTRUMENT VALUE 
PRINTED CIRCUIT VTVM KIT 


Tops for stability, accuracy and value. 
ry simplified wiring—entire chassis is 
@ printed circuit board. Uses low-leakage 
switches; 1% eo precision resistors. 
-bridge, push-pull circuit its 
switching to any range without adjusting 
zero set. SPECIFICATIONS: Easy-to-read 414” 
meter with sensitive 200 microamp move- 
ment. Zero-center scale and direct-reading 
db scale. Polarity reversing switch. Re- 
sponse, 30 cycles to 3 mc. Input resistance, 
11 megs. Ranges: AC peak-to-peak volts, 
0-4-14-40-140-400-1400-4000; AC rms v. and 
DC v., 0-1.5-5-15-50-150-500-1500; ohms, 


Medel Y-125. Net, F.0.B. Chicago. ... $0495 
OTHER Kknight-Kit INSTRUMENT VALUES 


20,000 OHMS/VOLT 
VOM KIT 


Y-140 $7950 


\ 


TUBE CHECKER KIT 
"¥- 143 $7975 
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= 


RF SIGNAL 
GENERATOR KIT 


y-145 $]Q75 


See our Supplement No. 165 for 18 other 
knight-kit instrument values 


fre e SUPPLEMENT 
featuring knight-kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 
ALLIED RADIO 


Dept.01-£7, 100 N. Western Ave., Chicago 80, Ill. 
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NORM EDINGER has assumed the re- 
sponsibilities of marketing service 
manager for Trip- 

lett Electrical In- 

strument Company, 

Bluffton, Ohio. 

Mr. Edinger is 
well qualified to fill 
this recently created 
position, having 
spent fifteen years 
in various phases of 
the company’s instrument operations. 

In announcing this appointment, it 
was pointed out that this promotion 
was another step in the firm’s program 
of providing a more personalized liai- 
son between the customers and factory 
operation. 

. * * co 

RETMA's marketing data department 
has reported to organization members 
that the retail sales of radio receivers 
in 1956, excluding the sale of automo- 
bile sets, was the highest in the history 
of radio. More than 83,000,000 receivers 
were sold to consumers through retail 
outlets. 

Although a decline was recorded in 
the number of television sets sold 
through retail outlets during the year, 
television sales in 1956 were reported 
to be one of the three best years in the 
history of television. 

The number of television receivers 
manufactured during the year showed 
a decline as compared with 1955, how- 
ever, more than seven million television 
sets were produced. 

a * * 
CECIL S. STOWE has been named sales 
promotion manager for ORRadio In- 
dustries, Inc., manu- 
facturer of “Irish” 
brand magnetic re- 
cording tape. 

Mr. Stowe has 
been associated with 
the company since 
May, 1956. In his 
new capacity, he 
will be in charge of 
sales promotion and handle public re- 
lations. 

His background includes fourteen 
years in the daily newspaper field and 
ten years in the retail merchandising 
field as a store manager. 

A graduate of Alabama Polytechnic 
Institute, he served three years with 
the U. S. Marine Corps during World 
War II as a public relations officer. 

* * cs 
THE ASSOCIATION OF ELECTRONIC 
PARTS AND EQUIPMENT MANUFAC- 
TURERS has been incorporated under 
Illinois laws as a not-for-profit trade 
association. 

The purpose of the group, as restated 


% pa, ee i i mi 


in the new charter, is “to foster better 
understanding and business practices 
between manufacturers of electronic 
parts, equipment, and related items 
and the distributors through whom 
they sell their products and to engage 
in such industry activities as will pro- 
mote better business _ relationships, 
more efficient operation, and better 
service for both supplier and customer 
in the electronics industry.” 

A basic change in the organization’s 
structure is the creation of two classes 
of members; “General Members,” in- 
cluding manufacturers of electronics 
parts, equipment, or related items sold 
to at least 25 independent parts dis- 
tributors in 25 different cities, and 
“Term Members,” who meet other 
qualifications but do not necessarily 
sell to the requisite number of distribu- 
tors to qualify as general members. 
Term memberships are for a maximum 
period of two years, or until qualify- 
ing for general membership. Term 
members have no voting rights. 

ok oo ak 

FRANK M. VILES, JR. has been appointed 
vice-president in charge of the manu- 
facture of semicon- 

ductors of Federal 

Telephone and Radio 

Company, a division 

of International 

Telephone and Tele- 

graph Corporation. 

He joined the com- 
pany in April, 1956, 
being appointed 
technical director of the components 
division. Prior to his association with 
this firm, he was administrative assis- 
tant to the general manager of Litton 
Industries. He is also a former general 
manager of International Telemeter 
Corporation and was associated with 
the Philco Corporation. 

Mr. Viles is a member of the Insti- 
tute of Radio Engineers, the Armed 
Forces Communications Association, 
and the American Institute of Manage- 
ment. 

* tk co 

RETMA's general counsel, Glen McDaniel, 
stated that both tube and set manu- 
facturers are now destroying worn out 
receiving tubes returned on warranties 
at the suggestion of the organization 
in a cooperative effort to dry up one of 
the sources for tube counterfeiting. 

Upon the recommendation of its tube 
division, the association is also encour- 
aging its members to cooperate with 
law enforcement agencies in tracking 
down tube counterfeiters and has es- 
tablished a special committee to alert 
all segments of the industry and the 
public to fraudulent tube practices. 

It was suggested to the public that 
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CAPACITORS TUNER PARTS 


for your Delco Radio service work! 


It’s one-stop service from the world leader in auto radio! Your 
Delco Electronic Parts Distributor gives you fast delivery on all D E | CO 
items, plus a truly profitable Delco Radio independent dealer 

program that includes: — = = on 3 


1. A technical training program conducted by factory engineers. _] D i re) 
2. An attractive warranty policy. 
3. Plenty of attractive dealer identification. 


Delco Radio also offers a wide selection of Special Application [Ry 
Parts for your convenience and profit. Get the facts today. en tans deniponen yey sere ne ea ans ed 
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DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 
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The price will be 


music to your ears, too! 


pee. 


NEW SONOTONE CA-12 12” CO-AXIAL LOUDSPEAKER 


40-14,000 cycles—elliptical cone tweeter—complete divid- 
ing network. And the price...$19.50. That’s right, $19.50. 
Yet it out-performs speakers selling at three times the 
price. Interested? Listen to the CA-12 and be convinced. 
Ask your dealer for a demonstration, or send your name and address for full details. 


Electronic Applications Division 


SON OTONE’ CORPORATION 


ELMSFORD, N. Y. 


NAME 


ADDRESS. 
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they choose their radio and television 
service technicians with care, to make 


| sure that they get the reliable ones, 


and avoid the small minority who are 
unscrupulous. They also should make it 
a point to ask the service technician to 


| leave with the customer all out-of-war- 


ranty receiving tubes removed from the 
set when it is repaired. 
Mr. McDaniel stressed the fact that 


| the industry is seriously concerned over 


the frauds that have been committed 


| over a period of years in the rebranding 


and redating of old and worn out re- 
ceiving tubes and with the fraudulent 
sales that take place as a result of 


these practices. 
* ok cs 


JOHN E. LAU has been appointed to the 
newly created position of manager of 
sales promotion for — 


| the radio and tele- 


vision division of 


| Sylvania Electric 


Products Inc. 
In his new assign- 


| ment, Mr. Lau, who 


has had extensive 
selling and promo- 
tional management 


| experience in the radio and television 
| field, will be responsible for the con- 


ception, planning, and execution of all 
promotional activities of the division, 
working in close coordination with the 
advertising department. 

He joined the company after serving 
as merchandising manager for the dis- 
tributor division of Crosley Bendix 
Corporation in Chicago. 

al a cs 


MAGNETIC RESEARCH CORPORATION 
has announced the opening of its sec- 
ond facility, the engineering and spe- 
cia! products division, Hawthorne, Calif. 
Headquarters for the company have 
moved to the new location, 3160 East 
El Segundo Boulevard . . . Construction 
is well under way on the new ANNIN 
COMPANY plant in the East Los An- 
geles, California area . . . Headquar- 
ters of the NATIONAL ELECTRONIC 
DISTRIBUTORS ASSOCIATION are now 
located in the Fisher Building, 343 
South Dearborn, Chicago, Ill. . . . Con- 
struction has begun on a new 280,000 
square foot plant for the semiconductor 
components division of TEXAS INSTRU- 
MENTS INC. The new building will 
be located in Dallas . . . STROMBERG- 
CARLSON, a division of GENERAL 
DYNAMICS CORP., announces the es- 
tablishment of a developmental cath- 
ode-ray tube facility in San Diego, 
Calif. , . . TELETRONICS LABORATORY, 
INC. has acquired additional plant ca- 
pacity at 300 Shames Drive, Westbury, 
Long Island . .. GENERAL RADIO COM- 
PANY has begun construction on an 
80,000 square foot addition to its Con- 
cord, Mass. branch manufacturing 
plant ... SPERRY RAND CORPORATION 
has selected Clearwater, Florida as the 
site of its $2,000,000 electronics plant 
for research . . . The Scientific Instru- 
ments Division of BECKMAN INSTRU- 
MENTS, INC. announced plans for a 
new research and development build- 
ing which will add 100,000 square feet 
(Continued on page 166) 
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Bell Laboratories engineer Cyril A. Collins, B.S. in E.E., University of Washington, demon- 
strates new TV switching control panel for black and white or color. Complex switching 
connections are set up in advance; in a split-second a master button speeds dozens of 
programs to their destinations all over the nation. Special constant-impedance technique 
permits interconnection of any number of broadband circuits without picture impairment. 


Telephone science speeds TV enjoyment 


Telephone science plays a crucial 
part in your TV entertainment. An 
interesting example—one of many 
—is the latest TV switching center 
developed at Bell Telephone Lab- 
oratories. 

Switching centers control the 
transmission of programs which 
come to your local TV station over 
Bell System facilities. To be avail- 
able exactly on cue, programs must 
be switched at high speed and with 
very great accuracy. 


To create the new switching cen- 
ter Bell Laboratories engineers bor- 
rowed from the switching control 
art which handles your dial tele- 
phone calls. They developed a 
special control panel which puts 
complex switching patterns within 
the easy grasp of one man. By push- 
ing buttons, he sets up—and double- 
checks—forthcoming network 
changes far ahead of time. On cue 
he presses a master button which 
sends the programs racing to their 
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respective destinations around the 
nation. 

To connect the broadband cir- 
cuits, the Laboratories engineers 
developed a new video switch which 
operates on a constant-impedance 
principle. The new switch permits 
the interconnection of any number 
of circuits, without the slightest im- 
pairment of transmission quality. 

Thus the technology which serves 
your telephone also works for your 
TV enjoyment. 
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Model of the scientific earth satellite described below. 


The instruments indicated by the lettering 
and numbers on the satellite are: 

A. Solar cell, peak memory reset. So- 
lar cell operating on energy from sun will 
reset peak memory storage unit once each 
orbit on transition from darkness to day- 
light. 

B. lon chamber, narrow band for ultra- 
violet detector. Peak ultraviolet sensitiv- 
ity at the hydrogen Lyman-alpha line. 

C. Thermistors, semiconductors made 
of various metal alloys, used for tempera- 
ture measurement. The resistance changes 
with temperature. 

D. Erosion gauge, nichrome ribbon 
evaporated on glass. Measures surface 


erosion caused by impact of mi teo 
ites. Resistance increases as film be- 
comes pitted. 


1. Minitrack transmitter. Supplies r.f. 
link for continuously telemetering the data 
from the satellite to ground. Operating 
life about 2 weeks with batteries. 

2. Met torag teorite collision 
memory. Magnetic cores are used to store 
the number of “counts” from the meteor- 
itic collision detector and transmit signals 
representing four decimal digits on four 
telemetering channels. 

3. Telemetry coding system. Succes- 
sively samples various signal input chan- 
nels and appropriately modulates the 
Minitrack radio tracking transmitter for 
transmitting scientific data to a ground 
recording station. 

4. Lyman-alpha storage, peak memory 
unit. Magnetic cores are used to store 
and code the telemetering system with a 
signal representing the maximum input 
value reached during one satellite orbit 
for subsequent readout when passing over 
recording stations. 

5. Meteoritic collision amplifier. Am- 
plifier output signal from a sensitive mi- 
crophone is used to detect any collision 
that may occur with micrometeorites and 
provides input to the meteoritic storage 
counter. 

6. Lyman-alpha unit. Current ampli- 
fier for measuring the amount of ionization 
produced by far ultraviolet solar flare 
radiation. 

7. Mercury batteries used as the power 
source for all instruments. 
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By HOMER E. NEWELL, JR. 
U. S. Naval Research Laboratory 


Electronics in the earth satellite and what we 
expect to learn from the “laboratory in space.” 


earth man moves about in what 

has often been called an “ocean 
of air.” If all of the air in the atmos- 
phere were at sea level temperature 
and pressure, this ocean of air would 
be about five miles thick. In fact, 
however, the atmosphere rises some 
hundreds of miles to merge at some 
unknown level with almost, but not 
quite, empty space. Below about 60 
miles, atmospheric temperature varies 
with height between warm and very 
cold, but at higher altitudes gets very 
hot, probably more than 1000° K (Kel- 
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[) carina at the surface of the 
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vin scale-degrees = degrees C + 273.1 
above 150 miles. At the same time 
the pressure and density fall off ex- 
ponentially with height, so that at 60 
miles the air is only one-millionth as 
dense as at sea level, and at 200 miles 
is probably only 10™ as dense as at 
the ground. 

At some altitude above 200 miles 
the mean free path of the air mole- 
cules becomes so great that any mole- 
cule speeding ver‘ically at more than 
the escape velocity wiil depart from 


the atmosphere into interplanetary 
space without colliding with any other 
air molecule. This height marks the 
beginning of what is often called the 
“exosphere,” and may be termed the 
threshold to space. 

Since the dawn of history, and ear- 
lier, man has looked out through the 
atmosphere at the sun, the moon, the 
planets, and the stars. The science of 
astronomy and astrophysics is based 
on observations made through this 
window of air, which at first thought 
may seem to be perfectly transparent. 
The fact of the matter is, however, 
that this window of air is transparent 
only in certain restricted regions of 
the wavelength spectrum. The visible 
wavelengths, parts of the infrared, 
and parts of the radio-frequency spec- 
trum penetrate the atmosphere to 
reach the ground, but the remainder 
is cut off completely. For example, 
none of the solar or stellar radiation 
below about 2900 A (angstrom unit 
=10"%cm) ever reaches the surface 
of the earth. The astrophysicist is, 
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Artist's concept of the satellite preliminary trajectory. 


therefore, prevented from observing 
the sun or the galaxy in regions of 
the spectrum that could be highly 
revealing. 

Even in the regions in which it is 
transparent the atmosphere imposes 
some restrictions. Because of turbu- 
lence and dust, the ultimate accura- 
cies to which the astronomer can at- 
tain are limited quite severely, con- 
sidering the present state of the art. 

Geophysicists have studied the up- 
per atmosphere and events occurring 
in it for over half a century now. 
Pressure, temperature, density, winds, 
the aurora, airglow, the ionosphere, 
meteors, cosmic rays, air composition, 
the earth’s magnetic field, all have 
come under this scrutiny. During most 
of this period, all of the observations 
were made from the ground or near 
the ground. For a long time the high- 
est altitudes attainable were those 
reached by balloons. As a result many 
of the conclusions about the high at- 
mosphere were obtained in a highly 
indirect fashion. Often the theory 
connecting the observational fact with 
the ultimate object of study was high- 
ly involved and open to considerable 
doubt. In this respect the sounding 
rocket has been of great value to the 
geophysicist. During the past ten 
years it has been possible in such 
rocket vehicles to place measuring in- 
struments in direct contact with the 
upper atmosphere. These rocket meas- 
urements have given the geophysicist 
the data needed to correct many of 
the theories used in _ interpreting 
ground based observations. Moreover, 
they have provided data unobtainable 
otherwise: ultraviolet and x-ray radi- 
ations from the sun; levels of iono- 
spheric currents; high altitude values 
of the earth’s magnetic field; chemical 
and ion composition of the air; auro- 
ral particles; very low energy and 
highly ionizing cosmic rays; and mi- 
crometeorite counts. 

During his study of the earth’s at- 
mosphere the geophysicist has had a 
growing interest in things beyond the 
atmosphere. The sun, of course, is 
important because it is the single 
greatest source of energy input into 
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the atmosphere. The auroras are now 
believed to be caused by charged par- 
ticles entering the atmosphere from 
interplanetary space, originating in 
the sun. It is also thought that mag- 
netic storms are associated with elec- 
tric currents existing far beyond the 
earth’s atmosphere. Meteors and mi- 
crometeorites come from interplane- 
tary space. Whereas some cosmic rays 
may come from the sun, many of 
them probably arrive from galactic 
and intergalactic space. 

Thus the astronomer, the astrophys- 
icist, and the geophysicist all have a 
great interest in looking into outer 
space without having to look through 
the atmosphere. The astronomer would 
like to place his instruments above 
the air where seeing would be unim- 
paired. The astrophysicist would like 
to study the sun and stars from above 
the atmosphere so that he can ob- 
serve them in important wavelengths 
that do not penetrate to the ground. 
Finally, the geophysicist would like to 
observe those solar and particle radi- 
ations and other phenomena which 
affect the atmosphere, the earth, or 
its magnetic field. 

The vertical sounding rocket can be 
used to a limited extent for such ob- 
servations. Its principal value, how- 
ever, is for studying events occurring 
within the atmosphere, particularly 
for making measurements as a func- 
tion of altitude at essentially a single 
instant of time. The glimpse that it 
can afford of conditions above the at- 
mosphere and in outer space comes 
only near the peak of flight, and is 
brief, whereas most of the desired 
observations at or above the thresh- 
old to space become of real value 
only when carried out over extended 
periods of time. Examples are: mon- 
itoring the ultraviolet light from the 
sun over sufficient time that the data 
can be correlated with weather 
effects; and monitoring flare activity 
in the sun so that it can be correlated 
with ionospheric, magnetic, and au- 
roral effects. 

An observing platform at the thresh- 
old to outer space would meet the 
needs of astronomer, astrophysicist, 
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and geophysicist alike. But one can- 


not just place such a platform at 
some point in space and expect it to 
stay there. Even if it were motion- 
less to begin with, the gravitational 
attractions of the sun, the earth, the 
moon, and the planets would cause it 
to move. If it were much closer to 
the earth than to any of the other 
bodies in the solar system, it would 
simply fall to the ground. If it were 
far removed from any of the planets, 
the sun would be the controlling fac- 
tor, and the platform would fall into 
the sun. The conclusion is that such 
an observing platform will necessarily 
be in motion, and the problem is to 
find some motion which does not 
destroy the usefulness of the plat- 
form for making observations. 

The moon is obviously a highly ac- 
ceptable platform for making physical 
observations outside the earth’s at- 
mosphere. In revolving about the 
earth the moon stays well outside the 
earth’s atmosphere, and since it has 
no atmosphere of its own, it would be 
an ideal spot to locate telescopes, spec- 
trographs, light and particle counters, 
etc. There is, however, some difficulty 
associated with setting up operations 
on the moon. One is led, therefore, 
to the idea of creating an artificial 
moon revolving close to the earth, 
carrying automatic equipment for col- 
lecting data, and a radio transmitter 
for sending the data to the ground. 
This can be accomplished using suit- 
ably designed rockets. 


International Geophysical Year 


The idea of creating an artificial 
satellite of the earth is far from new. 
For many decades rocket engineers 
have had such a thought in the back 
of their minds. Many enthusiasts have 
regarded the creation of a space plat- 
form as a principal objective of rocket 
development. The immediate motiva- 
tion for the current United States 
artificial earth satellite program is to 
be found, however, in the Interna- 
tional Geophysical Year. 

From the beginning of July, 1957 to 
the end of December, 1958 about 50 
nations will unite in an attack upon 
various important geophysical and 
solar problems. The participation of 
the United States in this program is 
under the direction of the United 
States National Committee (USNC) 
for the IGY, established by the Na- 
tional Academy of Sciences. Their ob- 
servations will be made in a coordi- 
nated fashion from stations covering 
the entire globe. It is expected that 
these coordinated and correlated ob- 
servations will lead to a number of 
major breakthroughs in such fields as 
meteorology, ionospheric physics, au- 
rora and airglow, solar activity, cos- 
mic rays, geomagnetism, latitude and 
longitude, oceanography, glaciology, 
gravity, and seismology. In addition 
to scientific value, such breakthroughs 
could be of great practical impor- 
tance, possibly leading to better 
weather forecasting, improved radio 
communications, better navigation, 
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and more effective means of mineral 
prospecting. 

A large part of the International 
Geophysical Year effort will be devoted 
to a study of the upper atmosphere 
and the sun. To this end the United 
States National Committee (USNC) 
for the IGY has generated rocket and 
satellite programs. The former pro- 
gram is managed by a Technical Panel 
on Rocketry, created by USNC, and 
involves the firing of some 200 vertical 
sounding rockets during the IGY. The 
latter program is managed by a Tech- 
nical Panel on the Earth Satellite 
Program (TPESP), also established 
by USNC, and involves the launching 
of a small number of instrumented 
satellites during the IGY. 

The USNC turned to the Depart- 
ment of Defense (DOD) for assistance 
in launching the IGY satellites. DOD 
agreed to take on the job, and set up 
“Project Vanguard” under the gen- 
eral management of the Chief of 
Naval Research. “Project Vanguard” 
is truly a tri-service effort with the 
Army, the Air Force, and the Navy 
all taking part. Technical direction 
of this work has been assigned to the 
U. S. Naval Research Laboratory. 
There is widespread commercial par- 
ticipation in the development of the 
launching vehicle, the satellite itself, 
and their instrumentation. For ex- 
ample, the Glenn L. Martin Company 
is responsible for the over-all “Van- 
guard” launching vehicle, and has 
numerous subcontractors working on 
the different stages. 

In the management of the scientific 
aspects of the satellite program, the 
TPESP has set up two _ working 
groups, one on tracking and computa- 
tion (WGTC) and one on the inter- 


Artist's conception of the three-stage 
launching rocket that will place the sci- 
entific satellite in its orbit. Vehicle will re- 
semble giant 30-caliber rifle shell. —»> 


Diagram showing the distribution of ultra- 
violet radiation and layers of ionosphere 
with respect to the satellite position. 


nal instrumentation of the satellite 
(WGII). The WGTC acts as adviser 
to the TPESP on such things as op- 
tical and radio tracking of the satel- 
lite, on the reduction of tracking data 
and the computation of an orbit and 
ephemerides for the artificial moon, 
also on the use of such data for 
geodetic studies and for determining 
the density of the upper atmosphere. 
The WGII advises on experiments re- 
quiring operating instruments in the 
satellite. This working group has re- 
ceived almost three dozen proposals 
from various research agencies for 
experiments to be done in IGY satel- 
lites. The WGII is studying these 
proposals to assess their scientific im- 
portance, their appropriateness to 
IGY, their feasibility in a satellite, 
and whether or not they are best 
done in a satellite. Out of these stud- 
ies there is developing a sort of 
priority listing of the proposed experi- 
ments, and eventually the TPESP will 
select those experiments actually to 
be flown in IGY satellites. 


Instrumentation for Satellite 


The Launching Operations: The 
IGY satellites will be launched from 
Cape Canaveral by means of a finless 
three-stage rocket. Rising vertically 
at: first, the rocket will start tipping 
shortly after take-off, moving a little 
to the south of east in a trajectory 
that will ultimately lead to project- 
ing the satellite into an orbit inclined 
at about 35° to the equator. The first 
stage will be discarded at the end of 
its burnout, and the second stage will 
then carry the third stage rocket with 
the 20-inch, 21.5-pound satellite at- 
tached to its nose up to 300 miles alti- 
tude about 700 miles from the take- 
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off point. By the time the second 
stage with cargo has reached its peak 
altitude it will have been tipped over 
to the horizontal, thus aiming the 
third stage solid-propellant rocket 
along its intended orbit. At this time 
the third stage will be spun to provide 
stability, separated from the second 
stage, and fired. Following burnout 
of the third stage the satellite pack- 
age itself may or may not be separ- 
ated from the empty rocket depend- 
ing on the requirements of the ex- 
periments being performed. If the 
satellite and the third stage rocket 
are separated, this will, in effect, re- 
sult in two satellites, since the empty 
rocket casing will also continue to 
revolve around the earth in an orbit 
of its own. 

During these launching operations, 
it will be necessary to monitor the 
vehicle and its equipment. This will 
be done both by tracking and by tele- 
metering. For the tracking, ballistic 
cameras and theodolite systems, ra- 
dar, and the Minitrack system to be 
described later will be used. Tele- 
metering will be accomplished by 
means of what have now become con- 
ventional techniques, using various 
combinations of frequency, pulse-posi- 
tion, and amplitude modulation. Espe- 
cially during the program of test fir- 
ings prior to the first actual attempt 
to create a satellite there will be a 
need for extensive telemetering. 

Optical Tracking of the Satellite: 
It is planned to make the first satel- 
lite in the form of a highly polished, 
silvery sphere, 20 inches in diameter. 
If the launching goes as planned, the 
orbit of the satellite will lie entirely 
above 200 miles altitude but may ex- 

(Continued on page 112) 
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Fig. 2. A shielded spark plug of the 
kind that eliminates shield cans in 
flexible-conduit shielding systems. 


By 
ELBERT ROBBERSON 


Interference 
Problems 
on Small 

Boats 
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These tips on radio-noise sources in pleasure 
craft, with remedial measures, will interest 
technicians looking for servicing sidelines. 


an environment of clattering con- 

tacts, high-voltage spark discharges, 
heavy-current arcs, and you may ex- 
pect trouble. Offhand, it seems silly to 
set up a system in such a locatiori— 
but, unfortunately, these are the con- 
ditions under which installers of small- 
boat electronic equipment must op- 
erate. In spite of the seeming impos- 
sibility of obtaining satisfactory per- 
formance, the problems are not insur- 
mountable. 

The greatest source of small-boat 
radio noise is the gasoline engine. Since 
automobile radios by the thousands op- 
erate without interference, it would at 
first seem that silencing a boat engine 
was not much of a problem. After all, 
both engines have the same principle 
of operation. However, there is no 
comparison between cars and boats. 
Car radios, in the first place, are pick- 
ing up multi-kilowatt stations on fairly 
low frequencies; the engine is shielded 
from the radio antenna by the hood 
and body of the car, and is bonded to 
the radio ground. 

With the same engine and a radio 
expected to pick up the 10-to-perhaps- 
a-few-hundred watts of radiated signal 
power of a marine transmitter, all sep- 
arated by nothing more conductive or 
shielding than a little plywood, the sit- 
uation is greatly changed. In actual 
practice, it is generally found that 
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boat engine noise can completely oblit- 
erate signals from any station farther 
away than shouting distance. Obvious- 
ly, it is necessary to reduce the amount 
of radio noise generated by the en- 
gine, and to shield it as much as pos- 
sible from the radio-input circuit. 

A normal uncontrolled spark-plug 
discharge is a ragged, unquenched 
spark with frequency components cov- 
ering much of the radio spectrum. This 
discharge may be re-shaped to one 
that is less interfering by installing 
suppressor resistors in the circuit. To 
reduce radiation of the remaining 
noise, a .5-ufd. bypass capacitor is in- 
stalled at the ignition-coil terminal 
connecting to the ignition key. One 
such installation appears in Fig. 1. A 
suppressor resistor in the distributor- 
coil circuit will somewhat dampen the 
ignition discharge and reduce noise. 
Further noise reduction can be ob- 
tained by placing suppressor resistors 
at each spark plug, as well. 

However, this system has the disad- 
vantage of introducing extra objects in 
the ignition circuit, and sad experience 
has shown that some of the suppressor 
resistors on the automotive market do 
not have sufficient vibration and cor- 
rosion resistance to guarantee opti- 
mum performance. As a result, one 
may install a set of these suppressors 
and obtain comparative quiet on the 
radio, but in a short while, boat op- 


Fig. 1. Simplest treatment involves the 
installation of suppressor spark plugs, 
with noise bypass capacitors (indicated) 
both on the “key” terminal of the igni- 
tion coil and on the generator armature. 


erators may complain that engine per- 
formance has fallen off, or that the 
engine even commences to miss on one 
or more cylinders or stop. The only 
remedy for this is to carry spare sup- 
pressors, with fairly frequent replace- 
ment being necessary. 

Consequently, complete reliance on 
a network of spark suppressors as a 
means of boat-radio noise reduction is 
understandably on the wane. Where 
these suppressors work best—on an 
automobile—peak power is seldom re- 
quired. On a boat, the engine must 
produce peak power for hours on end: 
often all of the time the boat is under 
way. Therefore, a noise-reduction sys- 
tem must be rugged and substantial, 
and have the least effect on engine- 
operating conditions. 

Various spark plugs have been intro- 
duced that incorporate resistors de- 
signed to reduce engine-ignition noise 
in the radio. While these have a some- 
what better noise-limiting effect than 
the external-type suppressors, many 
users report that, after a while, trou- 
bles similar to those experienced with 
external suppressor resistors result. 

Automobile-radio installations nat- 
urally follow the lines of least expense, 
so let’s look in another direction. On 
airplanes, common practice is to shield 
the entire ignition circuit in metallic 
conduit, so that not a peep of the 
spark noise can get out to the radio 
antennas. Small-boat radio installa- 
tions have, accordingly, been made in 
the same way, with ignition coil, dis- 
tributor, and spark plugs isolated by 
metallic shielding. 

As effective as this practice may 
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seem, complications are still possible. 
For example, in completely shielded 
ignition harnesses, water condenses in- 
side spark plug “cans” and heat causes 
high-tension wire-insulation . break- 
down after only a few hours of opera- 
tion. The short period of quiet recep- 
tion may hardly be worth the repair 
and replacement cost and effort, espe- 
cially if a breakdown occurs with the 
boat at sea. Practically air-tight shields 
may be fine on an airplane where there 
is an abundance of cool air playing on 
the engine, but the same assembly in 
the dank, hot hold of a boat may not 
necessarily give satisfaction for long. 
A better arrangement has been to use 
special, shielded spark plugs in con- 
junction with ignition-circuit shielding. 
Such a plug is shown in Fig. 2. This 
method does add expense, and makes 
plug replacement in out-of-the-way 
places difficult, unless sufficient spares 
are carried. 

A compromise arrangement is to 
shield the boat-engine compartment by 
copper or bronze screening connected 
to the radio ground plate. A suppressor 
resistor is used at the; high-tension 
terminal of the ignition coil, with the 
usual capacitor bypassing the ignition 
key circuit. Since this method is ef- 
fective as long as the shielding integ- 
rity is maintained, all connection of 
the edge surfaces of under-the-hatch 
screens and those on the decking 
alongside must be kept clean and se- 
cure. Many such installations have 
been quiet for a short while, but, as 
the corrosion inevitably set in, noise 
crept up. Continuing maintenance can, 
of course, keep ignition noise down. 

However, screen installations which 
may be fitted directly to the engines 
offer practically the same effect, with 
less chance of deterioration from cor- 
rosion and the variable contacts which 
are experienced when the boat-engine 
compartment is screened. An example 
of an engine shield put together from 
a commercially available kit is shown 
in Fig. 3. 

The second source of serious boat 
noise is the whine of the generator. 
Fortunately, this is due to simple d.c. 
arcing at the generator commutator 
and can be cured spectacularly by in- 
stalling a capacitor of from .1 to 5 
ufd. from the generator-armature ter- 
minal to ground. Care should be taken 
not to connect a capacitor to the field 
circuit on generators having a regu- 
lator, since this would result in rapid 
contact burning and regulator failure. 
On generators having both field and 
armature terminals, bypass only the 
larger of the two insulated terminals. 
A noise bypass capacitor connected to 
the generator armature is shown in 
Fig. 1. 

Voltage regulators may sometimes 
be noisy, due to the vibrating contacts 
inherent in their design. In simple 
cases,. the insertion of heavy-current 
r.f. chokes in the various leads at the 
regulator may eliminate the noise. 
Otherwise, it may be necessary to in- 
stall the regulator in the grounded 
metal box, in addition to inserting the 
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r.f. chokes. Do not connect bypass ca- 
pacitors to the regulator terminals. 

Diesel engines are often thought of 
as being the perfect answer to noise- 
less reception. On the contrary, some 
of the worst noise problems have in- 
volved diesels. Main among them has 
been generator and regulator noise, 
cured by the shielding and choke-filter- 
ing steps already discussed. Ironically, 
when an engine has no ignition noise, 
all of the other incident noises come 
into prominence. These are best illus- 
trated by some actual happenings: 

Once a pleasant fellow came into our 
shop and bought a _ radiotelephone. 
After it was installed in the chart 
room of his boat, the usual diesel gen- 
erator noise was noted and cured by 
the routine measures already discussed. 
He shoved off on a week-end cruise 
with his new bride. 

Monday the pleasant fellow entered 
the shop as the well-known “irate” 
customer. Outside the harbor, he and 
his bride had tried to telephone all of 
their relatives and could hear nothing 
on the radio except an ominous growl. 
Quite sure the trouble was nothing 
more than an overdose of bon-voyage 
champagne, we went down to his boat, 
turned on the engine and phone, and 
had nice, quiet conversations with the 
marine operators in New York, Bos- 
ton, and Wilmington, Delaware. Ob- 
viously, inebriety. .. . 

“But let’s go out beyond Sands 
Point,” the owner urged. We got un- 
der way. As soon as the engine was 
shoved into gear, all signals were ob- 
literated by a horrible grinding noise. 
It turned out that his boat had a 
Monel-metal propeller shaft journaled 
in a bronze shaft strut, constituting a 
very powerful, underwater, natural, 
voltaic battery cell. The variable con- 
tact between the moving parts was as 
powerful a noise generator as any you 
might set up on purpose. Collector 
brushes on the shaft and a bonding 


strap to the strut were clearly indi- 
cated, and their installation short-cir- 
cuited the noise source. 

On another boat, having a gasoline 
engine, a radiotelephone installation 
was made, with the usual ignition and 
generator noises that were reduced to 
tolerable level without too much diffi- 
culty. The owner likewise went off on 
a cruise. 

Another Monday, the same kind of 
trouble. Re-checking the telephone and 
engine proved the installation to be 
noise-free. Came the same invitation 
for a boat ride. We got under way, 
and, as soon as the boat got up to 
speed, sure enough noise did emanate 
from the loudspeaker. This time, 
though, it' was a rhythmic popping 
noise. We pulled the engine out of 
gear and the noise stopped. With the 
engine back in gear, the noise started 
again in a few seconds. 

Talking over the situation, we went 
on deck and lighted up, the owner 
leaning against the mast and the at- 
thor against the rigging. There was a 
sudden crackle from the radio loud- 
speaker. On impulse, the writer 
grabbed the rigging and shook it—the 
same loud crackling resulted. It turned 
out that variable contacts in the turn- 
buckles and shackles of the rigging 
were excited when propeller vibrations 
hit the resonant: period of the mast 
and rigging structure, resulting in a 
noise that sounded as bad as the worst 
untreated gas engine. Jumper wires 
around these points of variable contact 
cured the “engine noise.” 

The other electrical gadgets on a 
boat can be quieted with fairly simple 
procedures. Noise sources are mostly 
motors, or contactors. A husky enough 
bypass capacitor to absorb the arc will 
civilize them—and ground the cabinets 
and frames of such devices to the ra- 
dio ground plate. Once acquainted with 
the sources of noise, technicians should 
be able to apply suitable cures. —3}- 


Fig. 3. A screen installation can be fitted directly over the engine to provide 


very good noise suppression from this source. 


The one on this engine is a 


Tiffiny “Sparkshield,” with self-contained wing fasteners, available as a kit. 
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All About 


Audio 


and Hi-Fi 


Epitor’s Nore: We take great pleas- 
ure in welcoming to these pages one 
whose wide experience and nowledge 
truly entitle him to be called a “noted 
authority” in the hi-fi field. Mr. G. A 
Briggs’ pre-eminence stems not from 
a theoretical, ivory-tower approach 
to the subject, but rather it is the 
result of endless experimentation, a 
well-developed sense of inquiry, and 
a serious (although good-humored) 
interest in good audio reproduction. 
Besides a this, Mr. Briggs has the 
peculiar ability to tell of his experi- 
ences in a _ crystal-clear, personal, 
down-to-earth manner that is a pleas- 
ure to read. 

G. A. Briggs is managing director 
of the Wharfedale Wireless Works 
Ltd., England, which is enga ed in 
making loudspeakers. Mr. riggs 
started constructing acoustic phono- 
graphs, radios, and loudspeakers as 
a hobby ar ound 1930. He started mak- 
ing speakers commercially in 1933. He 
has also dabbled in pianos and during 
the course of the last 25 years he has 
had forty different instruments in his 
home. Mr. Briggs is the author of the 
best-seller, “Loudspeakers,” which is 
now in its fourth edition, as well as 
the popular “Sound Reproduction,” 
“Pianos, Pianists, and Sonics,” and 
“High Fidelity—the Why and How 
for Amateurs.” Also, during the last 
three years, he has conducted nine 
lecture-demonstrations on sound re- 
production in Canada, England, and 
in Carnegie Hall, New York. 

We feel quite sure all our readers 
will derive both pleasure and profit 
from Mr. Briggs’ series, “All About 
Audio and Hi-Fi,” which begins in 
this issue. 


Fig. 1. Photograph of the main items of test equipment used in tests forming the 
basis of this series of articles. Mr. R. E. Cooke is recording some information. 


-The Listening, Ear 


By G. A. BRIGGS 
Managing Director 
Wharfedale Wireless Works Ltd. 


Part 1. An informative and interesting series 


that will discuss high fidelity reproduction from 


the listener's point of view. Opening article 


describes the main qualities of the human ear 


as they are related to sound reproduction. 


quasi-peaceful close, I was very 

pleased to receive from the ed- 
itors of this magazine an invitation to 
contribute a series of articles on audio 
topics, now generally designated as 
hi-fi. Because I am constantly making 
tests and experiments, it is very useful 
to have an incentive to place the re- 
sults on record whilst they are fresh 
in the mind. In these experiments I 
have the valuable co-operation of our 
technical director, Mr. R. E. Cooke, 
B.Sc. (Eng.), who joined my firm some 
two years ago after spending a few 
years in the Designs Department of 
the BBC where he was engaged on 
problems connected with sound record- 
ing and reproduction. 

Another reason for satisfaction is 
that I believe that any interchange of 
experience and opinion between our 
two countries is a good thing in the 
present state of the world, apart from 
the obvious fact that we can learn a 
lot from each other. (For instance, al- 
though we are fond of saying that you 
cannot make tea, I have developed the 
habit of using tea bags at home as a 
result of visits to America, and I 
should hate to go back to the messy 
business of loose tea leaves.) 

American radio and audio magazines 
are read with avidity over here, and it 
would be a good thing if British jour- 
nals could include more contributions 
from American writers, although the 
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usual rates of pay are rather thin; 
translated into dollars they would just 
about keep a moderate smoker in ciga- 
rettes. 

On the more technical side we have 
nothing in this country to compare 
with some of your fine technical mag- 
azines, and, when it comes to test re- 
ports on instruments and equipment, 
your consumer testing organization 
reports are unique for candor and thor- 
oughness. (Your greyhounds are half- 
way round the track before ours have 
realized that the traps are open and 
the hares are off!) 

To conclude this preamble, I would 
like to stress the point that music and 
its reproduction are intended for man’s 
delight, and my main reason for writ- 
ing on the subject is that I enjoy doing 
so. Let us therefore approach all prob- 
lems in a gay rather than a somber 
mood. 


Scope of Articles 


The title, “All About Audio and 
Hi-Fi,” may be rather ambiguous. It 
does not mean that I am going to tell 
you all there is to know about it. (I 
do not know it all, nor do I think I 
know!) It simply means that I have 
a roving commission to deal with all 
or any aspects of the subject. I some- 
times think that the term “high fidel- 
ity” has just about reached the limit 
set by the large notice which appears 
on the front door of a dance hall on 
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Broadway, which reads: “Most Exclu- 
sive Place in Town—Everybody Wel- 
come.” It is now quite usual to see 
portable radio sets and record players 
advertised in England as “hi-fi’’; but 
despite this the term means something 
when properly applied, and it is very 
difficult to replace by a better one. 


Equipment 


As the main basis of this and subse- 
quent articles will be actual tests and 
experiments, a brief outline of the in- 
struments available will not be out of 
place, although I always believe that 
the skill and judgment of the investi- 
gators mean more than the cost of the 
equipment employed. 

Photographs of the Wharfedale lab- 
oratory are reproduced in Figs. 1 and 2. 

In Fig. 1 the main item is, of course, 
our Mr. Cooke, but other items worthy 
of note are, from left to right, auto- 
matic response curve recorder, a.f. os- 
cillator, microscope, stroboscope, vac- 
uum-tube voltmeters, sound level 
meter, phase-angle and impedance me- 
ter, oscilloscope with camera, etc. 

In Fig. 2 the corner enclosure on 
the left is built of bricks, and to the 
left of that is an artificial reverbera- 
tion device of Danish design. Moving 
to the right (no doubt wisely) we see 
a small RJ cabinet followed by a 
larger enclosure with special acoustic 
filter, to which we shall probably refer 
again in a later article. Sitting atop 
this cabinet is a 3” tweeter with vol- 
ume control, and on the windowsill is 
a Janszen electrostatic speaker. Then 
we have a sand-filled baffle accommo- 
dating three speakers, with an explod- 
ed view of a Klipschorn on the ex- 
treme right. (The fact that three out 
of the six speakers shown are of Amer- 
ican design does at least indicate that 
we are broad-minded!) 


Lab Acoustics 


When listening to loudspeakers in 
unusual rooms, allowance must be 
made for differences compared to fur- 
nished rooms in which domestic speak- 
ers are normally used. For instance, 
the laboratory in question has a longer 
reverberation time and sounds much 
brighter than an ordinary room. Some 
beneficial acoustic treatment has been 
applied; perforated Celotex tiles ab- 
sorb excessive high frequencies over 
part of the walls, and half a dozen 
acoustic absorbers, designed by R. E. 
Cooke, each 5 ft. x 2 ft., operate in the 
range 100 to 8000 cps. (One of these 
can be seen in each photograph.) 
These units combine the functions of a 
Helmholtz resonator, stagger-tuned 
over the frequency range 700-1300 cps, 
and a membrane absorber. Neverthe- 
less, I still prefer to make a final loud- 
speaker test at home, when domestic 
types are involved. 

Room effects obviously play havoc 
with any loudspeaker response, al- 
though they do not invalidate the mer- 
its of level response as a starting point. 


The Ear 


In view of the importance of listen- 
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ing tests, we cannot do better than de- 
vote the remainder of this article to 
an elementary study of the function of 
the human ear as related to the prob- 
lems of sound reproduction. 

Its main qualities could, I think, be 
classified very simply as follows: (1) 
Sensitivity, or general acuity of hear- 
ing; (2) Response, or variation of acui- 
ty with frequency; (3) Tonal discrim- 
ination and power to assess volume 
levels accurately; (4) Sense of pitch; 
(5) Musical reaction and talent; and 
(6) Uniformity of qualities 1 and 2 be- 
tween left and right ear. 

For our purpose, the most important 
is No. 3, tonal discrimination, but we 
will deal with the others first. 

Qualities 4 and 5: It is obvious that 
any of the six qualities could be pos- 
sessed to an exceptional degree by one 
person, with only fair or even poor 
ability in the others, although it is rea- 
sonable to assume that Nos. 4 and 5 
usually go together. (It is difficult to 
imagine that even an ultra-modern 
composer cannot hit the right note— 
or at least the one he wants.) 

But experience shows that profes- 
sional musicians are often poor judges 
of quality No. 3, and may be defective 
in qualities 1 and 2. (Beethoven was 
deaf for many years.) The reason for 
No. 3 failure is that the musician 
usually spends so much time near to 
the source of sound. I remember at 
rehearsals in the Royal Festival Hall, 
the organist Ralph Downes always 
maintained that we were reproducing 
the organ too loudly when he came 
into the body of the hall to listen. Sim- 
ilarly, a member of an orchestra hears 
something quite different from the con- 
glomeration of direct and reflected 
sound heard by members of the audi- 
ence. Volume levei has a lot to do with 
it; I always maintain that the art of 
attaining realistic reproduction starts 
with setting the volume control cor- 
rectly. The slightest touch up or down 
can make all the difference. The or- 
ganist, when playing on a _ console 
placed near the pipes, hears less than 


his audience, but a member of an or- 
chestra hears more, so the training for 
No. 3 is poor in both cases. 

It is also difficult for very musical 
people to ignore the music and per- 
formance, and concentrate on quality 
of reproduction. Many hi-fi fans err 
in the opposite direction! 

Qualities 1 and 2: At the outset, we 
must be careful not to attach too much 
importance to acuity of hearing. We 
have already agreed that it has little 
to do with musical ability, and it is 
fairly easy to prove that sensitive ears 
are not necessarily discriminating ears, 
any more than a man with good eye- 
sight is ipso facto an artist or a good 
judge of line and color. 

But a reasonably good range of hear- 
ing is obviously required before any 
reliable assessment of tonal quality 
can be made. This was brought home 
to me recently during a rehearsal for 
a record concert, the items for which 
had been chosen by a talented mu- 
sician and composer, who was appar- 
ently stone deaf above 5000 cycles and 
so remained quite oblivious to surface 
hiss, plops, and screaming highs which 
came from some records. 

It is well known that hearing at high 
frequencies falls off with advancing 
years, but constant use of the ears in 
listening tests delays the decay. 

The September, 1956 issue of Wire- 
less World contained an interesting 
article on age, hearing, and hi-fi, en- 
titled “Too Old at —?” by M. G. 
Scroggie, who said that those of us 
who are not so young as we were may 
be wondering why we should spend a 
lot of money on equipment for repro- 
ducing frequencies we cannot hear. 
Some measurements made on a few in- 
dividuals by Mr. Scroggie are repro- 
duced in Fig. 3, the numbers against 
the curves indicating the ages of the 
people tested. Frequencies below 1000 
cps are omitted because no significant 
differences occur. 

After studying these curves, we de- 
cided to make a few tests ourselves on 
members of our staff, but whereas Mr. 


Fig. 2. Another part of the lab showing some speakers used for comparative tests. 
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Fig. 3. Results of hearing tests made 
by M. G. Scroggié on persons of nor- 
mal hearing between the ages of 5 and 
55. Curves have been compensated for 
Fletcher-Munson threshold levels. 
(Curves redrawn from “Wireless World”) 
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Fig. 4. Response curves of the 3-inch 
speaker used in the listening tests. 


Scroggie used moving-coil headphones, 
we used moving-coil speakers, and this 
may account for the fact that our re- 
sults showed much better standards of 
hearing at the high frequencies than 
did those of Mr. Scroggie and previous 


investigators. (After all, it is more 
natural to listen with two ears open 
to the air than with clamped-on head- 
phones. ) 

A 3-inch unit with aluminum voice 
coil and light Bakelized cone was used 
as the sound generator. Although not 
flat, the response goes up to 20,000 cps 
(see Fig. 4) and the unit should be at 
least as good as a headphone. I was 
astonished that all those tested—ages 
between’ 20 and 46—could actually 
hear 18,000 cycles (usually with a 
boost of 50 db or more) as I am stone 
deaf in that region. 

Now there are three people whose 
hearing and tonal judgment I have al- 
ways rated very highly when assessing 
speaker performance. They are (1) my 
daughter, age 22; (2) our works man- 
ager, Mr. E. R. Broadley, age 46; and 
(3) myself. Please do not take the in- 
clusion of myself as a sign of arro- 
gance or conceit. We all think that 
what we hear is right because we 
never hear anything else. 

As a matter of interest, response 
curves of these three subjects, pre- 
pared by Mr. Cooke, are shown in Fig. 
5. As already mentioned, Mr. Scrog- 
coil and light bakelized cone was used 
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phones, no doubt in a very quiet room, 
and in such circumstances the thresh- 
old-level Fletcher-Munson curve gives 
appropriate compensation. Our experi- 
ments were made without headphones 
in a laboratory where slight back- 
ground noise may be expected to pro- 
duce some degree of masking at low 
intensities. The results have therefore 
been compensated by the Jensen 
threshold curve for a critical listener 
in low noise level. (Jensen Technical 
Monograph No. 3, page 5, Fig. 5.) 

These tests show that it is possible 
for a young person of 22 to hear per- 
fectly up to 14,000 cycles and quite 
well up to 18,000 cycles. Our sales di- 
rector, Mr. Escott, age 31, and Mr. 
Cooke, age 32, kept within 15 db of this 
standard up to the 18,000 cycles limit 
imposed. Although I can actually hear 
14,000 cycles, I was shocked to learn 
that I am some 90 db down at this fre- 
quency. The most interesting ears be- 
long to Mr. Broadley, whose acuity is 
below mine up to about 10,000 cycles, 
but then remains very even up to 18,- 
000 cycles, in spite of his 46 years. He 
has been making and testing loud- 
speakers along with me some 25 years, 
and I rate his judgment of perform- 
ance very highly. 

The general conclusion, as a result 
of these tests, is that loss of hearing 
with advancing years is frequently not 
as bad as has so often been assumed, 
and the faculty of hearing—in common 
with many other human accomplish- 
ments—is preserved by regular exer- 
ise or practice (like playing the piano 
or knitting). 

It is a pity that deficiencies in hear- 
ing cannot be adjusted by “spectacles” 
which are so easy to prescribe for the 
eyes. Deaf aids are little better than 
resorting to any port in a storm. 

Quality No. 6: Few people hear 
equally with both ears, but I believe 


Fig. 5. Hearing curves taken with speaker 
held a few inches away from the right ear. 
Curves are corrected for loudness contour 
and are smoothed below 3000 cycles. Curve 
(A) is for Miss Briggs, age 22; curve (B) 
is for G. A. Briggs, age 66; cnd curve (C) 
is for E. R. Broadley, age 46. See text. 
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the natural tendency is to adjust the 
balance by turning the weaker ear to- 
wards the source of sound, so that 
quite wide variations could exist in one 
pair of ears without disqualifying the 
owner from a shrewd exercise of tonal 
judgment. 

Quality No. 3: As with the gift of 
perfect pitch, the main basis of tonal 
discrimination is memory, coupled with 
the ability to hear and recognize res- 
onances, harmonics, transients, and all 
the other qualities which go to make 
up a musical picture, plus a sensitive 
reaction to any form of distortion. An 
appr<ciation of music and regular con- 
cert-going to keep the ears fresh are 
obvious advantages. Anybody who un- 
wittingly plays records too loudly or 
too softly is disqualified from the start, 
and it does not matter whether his am- 
plifier is 10 watts or 100 watts. The 
“larger than life” platoon cannot be 
admitted into this select company. 

Again in common with the gift of 
pitch, you either have tonal judgment 
or you have it not, and it is easily rec- 
ognized in listeners when demonstrat- 
ing sound equipment to various people, 
in spite of enormous variations in pref- 
erence and taste. A spark of the talent 
—and talent it undoubtedly is—can de- 
velop into a flame by regular use. 

I suppose the most skilled in the art 
are recording engineers who almost 
daily compare live with recorded 
speech and music and can recognize on 
a monitor speaker which piano out of 
a half a dozen studio models is being 
played. My complaint is that record- 
ing engineers hardly ever write about 
their activities (probably due to hush- 
hush policy) so views on the subject 
are left to be aired by semi-skilled 
but interested parties like your hum- 
ble servant. 

The most difficult application of 
tonal judgment—after recognizing that 
something is wrong—is the ability to 
recognize where the trouble originates. 
Poor recording, bad studio acoustics, 
line distortion, antenna or reception 
faults on FM, pickup distortion, am- 
plifier faults, speaker trouble, listening 
room coloration, wrong setting of play- 
back characteristics, wrong volume 
levels; these and many other sources 
of error need watching before final 
performance can be fairly judged. 

For instance, the quality from FM 
at its best is so good that any short- 
comings in the quality of program ma- 
terial are ruthlessly exposed on wide- 
range reproducers. A poor record via 
FM may sound as though the loud- 
speaker is out of center, and may ac- 
tually sound better on a small speaker 
in a resonant cabinet than on a hi-fi 
system. 

So we will conclude this article by 
stating that tonal discrimination is the 
most vital quality of the ear in audio 
activities, and that it involves placing 
a source of distortion quite as much as 
noticing it. In short, do not always 
blame the loudspeaker. 

In our next article, we will have a 
look at room effects. 

(To be continued) 
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ltrasonic 
enerator 


By LOUIS E. GARNER, JR. 


frequency sound energy has many 

potential applications in electronic 
work. A radio-TV repair shop could 
use such a unit for checking the high- 
frequency operation of microphones or, 
by a simple substitution technique, for 
tests of high-frequency tweeters. A 
hi-fi sales establishment could use such 
an instrument for customer demon- 
strations, showing the effectiveness of 
a tweeter and thus the value of a 
multiple speaker system. A hi-fi in- 
staller would find such a unit useful 
for demonstrating the directional char- 
acteristics of high-frequency sound and 
the need for suitable loudspeaker en- 
closures and high-frequency dispersal 
systems. 

But direct applications in the elec- 
tronics field do not, by any means, 
cover the full range of uses of such an 
instrument. To outline but a few, a 
portable high-frequency sound gener- 
ator could find uses in medicine, in 
biology, in teaching, and in product 
testing. In medicine, the instrument 
could be used to study the psycho- 
logical and physiological effects of ul- 
trasonic energy on humans, to deter- 
mine the maximum hearing range of 
individuals, to study the detrimental 
effect of disease and age on a person’s 
hearing, and in similar work. In bi- 
ology, the unit could be used for stud- 
ies of the response to and effect of 
high-frequency sound on insects and 
animals. And physics or general sci- 
ence teachers would find the instru- 
ment useful for demonstrating many 
of the basic laws governing wave prop- 
agation, including reflection, resonance, 
and similar natural phenomena. 

An inexpensive and easily built 
high-frequency and ultrasonic sound 
generator is shown in the photographs. 
This instrument is completely self-con- 
tained, requiring neither an external 
oscillator, a source of line power, a 
separate amplifier, nor a special trans- 
ducer. This self-contained, and thus 
completely portable, design is made 
possible by the use of a fully transis- 
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Rear view of ultrasonic gen- 
erator showing frequency 
control and power switch. 


Simple high-frequency oscillator with many possible 


applications employs unique complementary circuit. 


torized circuit and a battery power 
supply, with the output transducer, a 
University “Super-Tweeter,” included 
as an integral part of the equipment. 
The nominal frequency coverage is ap- 
proximately 5 ke. to 25 kce., with an 
“overlap” at each end, giving an actual 
coverage, in the author’s model, of 
from 4 kc. to better than 30 ke. Any 
operating frequency within this range 
may be obtained by adjusting a single 
control. 


Circuit Description 


The transistorized ultrasonic gener- 
ator is designed around a practical ver- 
sion of a unique complementary oscil- 
lator circuit’ *. Referring to the sche- 
matic diagram given in Fig. 1, a type 
2N35 n-p-n low power transistor has 
its collector electrode direct-coupled 
through resistor R; to the base elec- 
trode of type 2N68 p-n-p “high power” 
transistor. Coupling resistor Rs, by- 
passed by electrolytic capacitor C:, is 
included for current limiting purposes 
only, serving to protect the two tran- 
sistors; it is not otherwise essential to 
circuit operation. 

The 2N68 transistor, in turn, is di- 
rect-coupled to the driver coil winding 
of the HF-206 “Super-Tweeter,” which 
serves both as the collector load for 
the second stage and as the output 
transducer, converting electrical en- 
ergy into air vibrations. 

Capacitor C,, between the collector 
of the p-n-p transistor and the base of 
the n-p-n unit, provides the feedback 


necessary to start and sustain oscilla- 
tion. Base bias current for the first 
stage is supplied through fixed resistor 
R, and “Frequency” control Re. Power 
for the entire instrument is supplied 
by a single nine-volt battery, B:, con- 
trolled by a s.p.s.t. slide switch S8:. 
For purposes of a general analysis, 
the circuit arrangement may be con- 
sidered as a two-stage direct-coupled 
amplifier, with capacitive coupling be- 
tween the “output” and “input” termi- 
nations. The common-emitter config- 
uration is used in both stages. Since 
the common-emitter amplifier provides 
an electrical phase-shift of 180° in a 
single stage, a two-stage chain pro- 


Fig. 1. Schematic diagram of oscillator. 


R:r—8200 ohm, 2 w. res. 

Re—100,000 ohm carbon pot (“Frequency”) 

Rs—100 ohm, 2 w. carbon res. 

Cr—.006 yfd. tubular capacitor 

C:—100 yfd., 15 v. elec. capacitor 

S1—S.p.s.t. slide or toggle switch (“‘Power”) 

By;—9-volt transistor battery (Burgess D6) 

Spkr.—University “Super-Tweeter” No. HF- 
206 

Vr—“‘n-p-n” transistor (Sylvania 2N35) 

Vi—"p-n-p” transistor (Sylvania 2N68) 


N-P-N ne P-N-P 
2N35 2 
vi v2 


vides a shift of 360°, placing the “in- 
put” and “output” signals in-phase 
and establishing one of the basic condi- 
tions needed in an oscillator. The final 
condition, feedback, is met by capaci- 
tor C:. 

In operation, when “Power” switch 
S: is closed, base bias for the first 
(2N35) stage is provided through R, 
and Rs With base bias applied, the 
emitter-collector impedance of the 
stage drops and collector current can 
flow over the path from the negative 
terminal of B;, through the emitter- 
collector of the 2N35, through R; and 
through the base-emitter of the 2N68 
and 8S; back to the positive terminal of 
the power supply. The collector cur- 
rent of the first stage thus becomes 
the base bias current of the second 
stage, dropping the emitter-collector 
impedance of the 2N68. 

Capacitor C; is charged by B,; through 
the emitter-collector of the 2N68 and 
the emitter-base of the 2N35. The po- 
larity of the charging current is such 
as to maintain both transistors in a 
“conducting” condition until the ca- 
pacitor charge nears its peak value. 
As the capacitor (Ci) becomes fully 
charged, this charging current drops, 
as do the bias currents of the two 
transistors. With a drop in bias, the 
emitter-collector impedance of the 
2N68 increases considerably, reducing 
the charging current. 

Having reached a nearly full charge, 
C, then applies a voltage of reversed 
polarity to the collector of the 2N68, 
further increasing the effective imped- 
ance of this unit. A voltage of reversed 
polarity is also applied to the base- 
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Front view of transis- 
torized ultrasonic 
generator. Note how 
the tweeter transducer 
is mounted atop the 
metal cabinet in a 
simple U-shaped 
bracket made from a 
three inch strip of one- 
quarter inch thick 
Lucite plastic mate- 
rial. A metal bracket 
may be used in place 
of the plastic if pre- 
ferred by the builder. 


emitter of the 2N35 stage, effectively 
“opening” this circuit to current flow. 

With its “charge” path opened by 
the change in voltage polarities, C: then 
discharges through the coil winding 
of the HF-206 “Super-Tweeter”’ and 
through bias resistors R: and R2 As 
soon as the charge on C; drops suffi- 
ciently, the initial “starting” conditions 
are restored, and both transistors can 
start conducting again, recharging the 
capacitor, and continuing the oscilla- 
tory action. 

Thus, with the operation of the cir- 
cuit depending on the repeated charge 
and discharge of a capacitor, the unit 
is, in effect, a relaxation oscillator, and 
develops a non-sinusoidal voltage and 
current waveform. In practice, a pulsed 
type waveform is produced, due to the 
rapid charge of C; and its comparative- 
ly slow discharge. The pulse is rounded 
considerably, however, due both to dis- 
tributed circuit and interelectrode ca- 
pacities and to the inductive effects of 
the tweeter’s coil. 

The oscillator’s repetition rate or 
frequency depends on the charge and 
discharge time of the capacitor. The 
“charge” time is a function of the ca- 
pacitor’s value, the base-emitter im- 
pedance of the 2N35 and the emitter- 
collector impedance of the 2N68. The 
“discharge” time is a function of the 
capacitor’s value, of the impedance of 
the tweeter’s coil, and of the combined 
value of R; and R». Increasing the value 
of any of the impedances in the circuit, 
or the capacity of C:, will lower the 
operating frequency. Conversely, re- 
ducing the values of the circuit im- 
pedances, or the capacity of C:, will 
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act to increase the operating fre- 
quency. 

In practice, both the “charge” and 
“discharge” impedances are varied si- 
multaneously by making R, adjustable. 
As R, is reduced in value, a higher 
“starting” bias current is applied to 
the base-emitter of the 2N35, thus 
dropping its internal impedance. A 
drop in the 2N35’s impedance in- 
creases the bias applied to the 2N68 
and also drops its emitter-collector im- 
pedance, reducing the impedances af- 
fecting the “charge” time of C:. As 
R. is lowered in value, however, this 
also reduces the impedance affecting 
the “discharge” time of Ci, since R, 
is an integral part of the discharge 
circuit. Thus, lowering the resistance 
of R. increases the operating frequency. 

The reverse is also true. As R, is 
increased in value, a lower initial bias 
current is applied to the base-emitter 
of the 2N35, increasing its impedance. 
This, in turn, reduces the bias current 
of the 2N68, for the emitter-collector 
impedance of the first stage determines 
the bias of the second. With reduced 
bias current, the emitter-collector im- 
pedance of the 2N68, part of the C: 
“charge” path, is increased. At the 
same time, the “discharge” time is in- 
creased, due to the higher value of Rz. 
Thus, increasing the resistance of R: 
lowers the frequency of oscillation. 


Construction Hints 


As a construction project, the ultra- 
sonic generator is easily within the ca- 
pabilities of the average electronics 
technician and hobbyist, even if his 
shop facilities are limited. Relatively 
little machine work is required and 
neither parts layout nor lead dress is 
critical. All components are standard 
and available from both local and mail 
order parts distributors. 

Except for the HF-206 “Super- 
Tweeter,” the entire circuit, including 
the 9-volt power supply battery, may 
be assembled in a 3” x 4” x 5” alumi- 
num case, with plenty of room for 
wiring ease. Decals may be used to 
label the controls. These should be 
applied after machine work is com- 
pleted, but before components are 
mounted and wiring started, and should 
be protected, after application, with at 
least two or three coats of clear acry- 
lic plastic (such as General Cement 
No. 8665). Rubber feet should be in- 
stalled on the bottom of the case to 
prevent scratches on table tops. 

In the model, the tweeter and the 
carrying handle are mounted.on a sim- 
ple U-shaped bracket made from a 
three inch strip of 4%” thick Lucite. 
A metal bracket may be used here if 
preferred by the individual builder. If 
plastic is used, however, it may be 
machined with standard hand tools and 
formed to shape by bending over a 
heated metal rod. One of the “bar- 
rels” of a standard soldering gun is 
suitable for this job. 

The large nine-volt battery is mount- 
ed in the base of the unit, with the 
weight providing over-all stability. 
Fortunately, the battery size is such 
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that a fairly snug fit is obtained if the 
aluminum case specified in the parts 
list is used. A few cardboard shims 
forced Into place on either side of the 
battery secures the mounting and 
eliminates the need for a special brack- 
et or holder. Standard clips are used 
for battery connections . . . with the 
battery terminals insulated with a 
piece of Scotch electrical tape. 

Although wiring and layout are not 
critical, there are a few points which 
should be kept in mind to avoid trou- 
ble. First, battery and electrolytic ca- 
pacitor polarities must: be observed. 
Secondly, the power transistor (2N68) 
is mounted directly to the metal cabi- 
net with a single machine screw; this 
type of mounting insures proper heat 
dissipation and transistor operation. 
However, since the transistor’s collec- 
tor electrode is connected, internally, to 
its shell, this means that the collector 
is connected directly to the case. Be- 
cause of this, it is important that the 
metal case be left “floating” electri- 
cally, and that it not be used as a com- 
mon “ground.” 

A small transistor socket was pro- 
vided for the 2N35 transistor in the 
model, with connections to the 2N68 
power transistor made by soldering di- 
rectly to its heavy leads. However, both 
transistors may be wired permanent- 
ly in place, if preferred. Whenever 
soldering directly to a transistor’s lead, 
hold the lead with a pair of long-nosed 
pliers between the connection point and 
the body of the transistor. The pliers 
act as a “heat sink” to absorb excessive 
heat and thus to avoid heat damage to 
the transistor, which might otherwise 
occur. 

After wiring is completed, double- 
check all connections, both for possible 
errors and accidental shorts to the 
ease, before connecting the battery 
(B,) or closing the “Power’’ switch 
(S:). An operational test should be 
given the unit before it is ‘“buttoned- 
up” in its case. Connect the battery, 
close S,, and rotate “Frequency” con- 
trol R. throughout its range. You 
should hear a high-pitched tone with 
R, set at maximum resistance. This 
will go higher in pitch as the value of 
R. is reduced, finally disappearing en- 
tirely. This is the point at which your 
hearing starts to fall off. 

Calibration: For many general pur- 
pose applications, no frequency calibra- 
tion is needed. However, if desired by 
the individual builder, a simple cali- 
bration chart may be prepared, cor- 
relating the settings of R. against op- 
erating frequency. The standard tech- 
nique of comparing Lissajous figures 
may be employed. Connect a pair of 
test leads across the terminals of the 
HF-206 tweeter; these leads, in turn, 
are connected to the vertical input 
terminals of a cathode-ray oscilloscope. 
A standard audio generator is con- 
nected to the horizontal input termi- 
nals of the scope. “Frequency” control 
R, is then adjusted to various settings 
between its minimum and maximum 
resistance, and the audio generator 
tuned to present a 1:1 Lissajous figure 
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on the scope’s screen. The actual fre- 
quency of each setting may be read 
directly on the calibrated dial of the 
audio generator. Use at least twenty 
calibration points. 

If you have an audio frequency meter 
available, you can employ a much sim- 
pler calibration procedure. A suitable 
instrument is the Heath Model AF-1 
frequency meter. Simply connect a pair 
of test leads between the input termi- 
nals of the frequency meter and the 
terminals of the HF-206 tweeter. Fre- 
quency readings are made directly on 
the meter’s dial as the control R: is 
adjusted. 

If a precise output frequency is 
needed, the instrument should be set 
on frequency by comparison with a 
known source (either by using the 
Lissajous figures, as outlined, or by 
using a frequency meter) just prior to 
use, irrespective of calibration. The in- 
strument is not designed to be a “fre- 
quency standard” and hence there is 
some small variation in operating fre- 
quency with changing ambient tem- 
perature conditions and as the battery 
(B,) ages. 

Circuit Modifications: Quite a num- 
ber of circuit refinements are possible, 
depending on the requirements of the 
individual builder. For example, a Syi- 
vania type 2N101 may be substituted 
for the type 2N68 shown, and without 
circuit modification. Both are p-n-p 
types and have similar characteristics. 
A p-n-p type, such as the 2N34, may be 
substituted for the type 2N35, pro- 
vided an n-p-n type is used in the sec- 
ond stage .. . suitable types, Sylvania’s 
2N95 or 2N102... and provided battery 
(B,) and electrolytic capacitor (C2) po- 
larities are reversed. 

The frequency range may be changed 
by using a larger or smaller capacitor 
in place of Ci. A larger capacitor here 
will lower frequency, a smaller unit 
will increase frequency. If a narrower 
range is desired, a 50,000 or 25,000 ohm 
potentiometer may be used in place of 
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Inside view of transis- 
torized ultrasonic 
generator. The 2N35 
transistor is mounted 
on a small angle 
bracket on the back of 
the front panel while 
the 2N68 power tran- 
sistor is mounted di- 
rectly on the rear of the 
front panel of the unit. 
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R:. In changing the frequency coverage, 
two limits should be observed, however, 
do not attempt to operate below 3000 
cps (3 kc.), for the tweeter is not de- 
signed to be used below this frequen- 
cy. Nor should any effort be made to 
operate much above 30 kc., for the 
sound energy output of the tweeter 
falls off rapidly at these higher fre- 
quencies. 


Applications 


As suggested at the beginning of this 
article, the potential applications of the 
transistorized ultrasonic generator are 
quite numerous, depending more on the 
requirements and ingenuity of the in- 
dividual user than on any inherent 
limitations within the instrument it- 
self. Space prohibits a detailed discus- 
sion of all possible applications, but a 
quick summary of typical uses should 
enable the reader to determine appli- 
cations in his own field: 

Service Shops: As a readily available 
and easy-to-use source of high-fre- 
quency sound, the instrument could be 
used for checking the high-frequency 
response of microphones. TV_ tech- 
nicians could use it to check tubes or 
other components for microphonic de- 
fects at the horizontal sweep frequency. 
And tweeters with characteristics simi- 
lar to the HF-206 unit used could be 
tested by substitution. 

Hi-Fi Installers: An important appli- 
cation of the unit in this field is in cus- 
tomer demonstration . . . to demon- 
strate the importance of a tweeter in 
reproducing high frequencies, to show 
a prospective customer the directive 
effects of high frequencies, and to 
check out a proposed “Music Room”’ 
for unusual response to high frequen- 
cies. The instrument could serve as a 
powerful tool in “selling” a prospect on 
the value of a multiple speaker system 
and a speaker enclosure with suitable 
high-frequency dispersion. 

Medicine: When calibrating, the in- 

(Continued on page 165) 


Fig. 1. Dodge Model 918 (top) is a hy- 
brid receiver with 5 pre-selector but- 
tons and a search mechanism. Model 
845 (bottom right) provides the 5-push- 
buttons. A basic, manually tuned set, 
Model 624 (center), is also available. 


af Auto Radios: 


Dodge-Chrysler 
Corporation 


The Dodge and other automobiles offered by this 
manufacturer feature hybrid auto radios with 
a choice of several added convenience facilities. 


line of auto radios for the Chrysler 

Corporation cars. Every receiver of- 
fered for use in Plymouth, Dodge, De- 
Soto, and Chrysler automobiles is what 
the auto manufacturer refers to as 
“transistor-powered.” Since there is 
more than one way of designing a re- 
ceiver that uses both transistors and 
tubes, as do these sets, some clarifica- 
tion is necessary. All radios used in 
Chrysler Corporation cars are of the 
hybrid type of design first described in 
the September, 1956 issue of Rapio & 
TV News (“No Vibrator in New Auto 
Set,” page 60), using tubes operating 
with low plate potentials in addition to 
one audio output transistor. 

A convenient point of departure for 
surveying the entire line is the trio of 
receivers being used in Dodge cars. 
These three make a good starting point 
on at least two counts: in the first 
place, the choice of operating features 
offered in this group represents the 
choice available in the other auto 
makes put out by this producer. In 
addition, two of these three models are 
also used in Plymouth and DeSoto cars. 

Model 624, shown in Fig. 1, lays down 
the basic pattern of five tubes and one 
transistor. While some variations in 
tube type have been developed, the 
lineup of tube functions established by 
the hybrid auto-radio prototype de- 
scribed in the earlier article is un- 
changed. There is an r.f. amplifier 
(12BL6), a converter (12AD6), an if. 
amplifier (12BL6), a detector-a.v.c.-1st- 
audio stage (12AE6), a driver for the 
transistor (12K5), and the transistor 
itself (2N178). The 12BL6 replaces the 
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12AC6 used in the original hybrid de- 
sign. The 12AE6 replaces the 12F8. 
Other tubes remain the same, and cir- 
cuit changes are not radically different. 

The manually tuned Model 624 
shares this basic design with all Chrys- 
ler radios. Also in common with other 
Chrysler radios, it uses a more rugged, 
heavier-gauge metal chassis than here- 
tofore, extensive temperature compen- 
sation for minimum drift, and an oval 
speaker with a 3.16-0z. magnet. 

For the driver who doesn’t like to 
keep one hand away from the wheel 
any more than he has to, and who 
pretty much knows what stations he'll 
be finding his listening fare on, Model 
845 offers a choice of five push-buttons 
that can be set to pre-selected frequen- 
cies. For the rest, this receiver is very 
similar to Model 624, with a 12AF6 
taking the place of the second 12BL6 
as the if. amplifier, with a 12AJ6 be- 
ing used as the detector-a.v.c.-1st-audio 
tube, and with a 2N176 replacing the 
2N178 as the audio-output transistor. 
Except for the external housing and 
disposition of_the controls, Model 845 
is electrically identical to the Model 
846 used in DeSoto cars and the 849 
used in Plymouth autos. 

Also added to the Models 845 and 
846 is a continuously variable tone con- 
trol. The latter receiver also features 
a second rear-seat speaker and a speak- 
er control that is used to balance the 
distribution of sound-output power be- 
tween front and rear speakers to suit 
individual preference. The pilot light 
on each of the sets in this push-button 
group is connected to the dimmer con- 
trol for the entire dash panel so that 


it will have the same degree of bril- 
liance as lighting elsewhere on the 
panel as the dimmer control is raised 
or lowered. 

All three of these models use a lin- 
ear-frequency type of tuner that makes 
station selection relatively easy at the 
high-frequency end of the dial. A 
glance at the tuning dial of the Model 
845, in Fig. 1, shows that, instead of 
the crowding common at the high-fre- 
quency end, calibrations are fairly uni- 
formly spaced along the tuning range. 
This is achieved by a tuning coil that 
is specially wound. A uniformly wound 
tuning coil would result in the common 
non-linear dial. The tuning coil, ac- 
cordingly, is wound in a non-uniform 
way to cancel out this normal non- 
linearity in tuning. 

For the Dodge driver who must have 
the ultimate in entertainment conven- 
ience while on the road, Model 918 (Fig. 
1) provides most facilities found in the 
845, plus a few others. As Model 919, 
laid out in a somewhat different way 
in a different housing, the same elec- 
trical unit is employed in DeSoto cars. 
Tube lineup is the same as that for 
the Model 624, with one change and 
one addition: the 12F8 replaces the 
12AE6 as the detector-a.v.c.-1st-audio 
tube, and a 12AL8 is added for the 
trigger and relay-control stage, to op- 
erate the search tuner. The audio-out- 
put transistor is a 2N176. 

In addition to the five push-buttons, 
the tone control, and the linear-fre- 
quency tuning coils, these models use 
a search tuner mechanism that sweeps 
in both directions along the dial and 
may be activated by either of two 
search buttons, both of which are phys- 
ically lined up with the pre-selector 
push-buttons. The “local” search but- 
ton, to the left of the five pre-selectors, 
sets the search mechanism up to stop 
on relatively strong signals only. When 
the “distance” button, to the right of 
the five pre-selectors, is depressed, the 
search mechanism operates with great- 
er sensitivity, stopping also on relative- 
ly weak stations. Thus the mechanism 
may be operated to suit the area in 
which the vehicle is travelling at the 
time. The balance control for the front 
and rear speakers is also present. In 
addition, the 918 has a receptacle to 
accommodate Chrysler’s “Highway Hi- 
Fi.” This 16%g-rpm record player, de- 
signed to operate in a moving vehicle, 
connects directly across the radio’s 
volume control. 

As with most auto radios in this age 
in which streamlined appearance is 
paramount, gaining access to the re- 
ceiver and dismounting it for service 
represents a greater problem to the 
average technician than most receiver 
faults are likely to present. The ex- 
ploded view of Fig. 5 should be of con- 
siderable assistance in this purely phys- 
ical problem for Dodge cars, as well as 
for other autos in the Chrysler family. 
The detailed view is specifically for the 
Model 918, but mounting and connec- 
tions to the 624 and 845 are essentially 
the same, except that details pertain- 
ing to the separate power unit on the 
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right and other features exclusive to 
the 918 can be ignored. 

While most of the faults, trouble- 
shooting techniques, and remedies per- 
taining to auto radios follow closely 
their counterparts in standard-broad- 
cast AM receivers, some difficulties are 
encountered that are peculiar to auto 
receivers, and sometimes may involve 
portions of the car that are not directly 
a part of the radio circuit. These faults 
cannot be found when the receivers 
are on the service bench, hooked up to 
a battery eliminator. For example, 
motor or other automotive noise may 
mar reception while the car and its 
radio are on the road, but it would 
scarcely be evident in the shop. In 
most cases where this occurs, it will 
be found that the suppressor capacitor 
on the generator, voltage regulator, or 
ignition coil is either defective or miss- 
ing. Location and connection of these 
units are illustrated in Figs. 2, 3, and 4. 
Other possible causes of local noise 
are a loose antenna or loose spark-plug 
or coil high-tension wires. 

Other difficulties that arise on the 
search-tuning models are the follow- 
ing: the dial pointer sweeps very slow- 
ly; the radio stops only on strong sta- 
tions even when the “distance’’ search 
button is depressed; or the radio con- 
tinues to search ‘without stopping on 
any station. Defective tubes (partic- 
ularly the 12AL8) as well as a defective 
antenna may cause some of these 
symptoms. However, the number of 
cases of improper operation of the 
automatic search mechanism that are 
the result of low auto-battery voltage 
would surprise many technicians who 
are unfamiliar with this type of tuner. 

If the antenna is at any time re- 


placed, it may be necessary to re-adjust 
the antenna-trimmer capacitor. This 
trimmer, as shown in Fig. 5, is at the 
right side of the receiver. Generally, 
proper match of the receiver to anten- 
na can be achieved within a quarter 
turn of this adjustment. The adjust- 
ment is made with the receiver tuned 
in the vicinity of 1400 ke., but tuned 
off a station and with the volume 
turned up until a hissing sound is 
heard. Then, with the antenna fully 
extended, the trimmer is slowly rotated 
until the maximum amount of hiss is 
heard. The procedure may also be fol- 
lowed with a very weak station in the 
vicinity of 1400 ke., in which case ad- 
justment is made for top :volume. 
Push-button adjustment is very sim- 
ple, since the buttons are of the kind 
that mechanically move the tuning 
mechanism. To lock a button to a 
particular station, pull the button as 
far forward—toward the operator—as 
it will go. The radio is then tuned, 
manually and accurately, to the de- 
sired station, and the. button is de- 
pressed to lock it to that station. 
Henceforward, depressing the button 
will always move the tuning dial to the 
locked-in frequency, until such time 
as it is desired to unlock the button 
to set it up for some other station. 
On some of the radios that have 
rear-seat speaker and/or “Highway Hi- 
Fi” sockets, the accessory units will 
not be installed. In such installations, 
there should be a shorting bar between 
two terminals on each of the sockets. 
In the case of an inoperative receiver, 
the first check should be to see whether 
either or both of these bars is missing 
or loose before the unit is removed for 
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Fig. 5. This exploded view, showing mounting details for the Dodge Model 918 — will help in dismantling and —— 
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By WILLIAM LEONARD 


A realistic program takes into account the size, 
nature, and financial resources of the business. 


started each year with the idea that 

a business location and a name will 
automatically attract customers. This 
is especially true of TV service be- 
cause even a mediocre technician can 
start one with very little capital. But 
the majority of them quietly fade 
away as soon as the owner has ex- 
hausted all of his money and credit. 

Statistics on business failures at- 
tribute the “lack of adequate capital” 
as the chief cause for the high mortal- 
ity rate among newly formed small 
businesses. While this may be tech- 
nically true from the statistician’s 
point of view, it completely misses the 
main reason for most small business 
failures. 

The average person who opens up a 
new business cleans up the premises, 
perhaps repaints the store front, has a 
sign painted on the windows, and ar- 
ranges the tools and stock to make an 
attractive appearance. He assumes 
that in a very short time everyone who 
lives in the area where his business is 
located will know what kind of a busi- 
ness he is operating. 

Merchants with established busi- 
nesses in residential shopping areas are 
constantly surprised by new customers 
who say, “I’ve lived in this neighbor- 
hood for five years and I did not know 
until yesterday that this kind of a 
store was here.” Except for grocery 
and drug stores, most people do not 
pay attention to the products or serv- 
ices handled by the stores in their im- 
mediate neighborhood, or stores that 
they may pass every day. 

This normal lack of interest among 
people in what shops handle makes it 
necessary for the service dealer to con- 
stantly promote his business to keep it 
in the public eye. He must get his 
sales messages across to the same peo- 
ple over and over again. This constant 
repetition connotes stability. It builds 
up the feeling that the business is re- 
liable. It helps to break down the bar- 
rier of. resistance the average person 
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has toward dealing with an entirely 
new and unknown person. 

A service business, of course, has 
rigid income limitations. The amount 
of money committed for advertising 
and promotion must be kept at a rea- 
sonable percentage of the gross in- 
come. Advertising expenditures must 
be productive as well as economical. 

This naturally brings up the ques- 
tion about the most effective way to 
promote a service business at a cost 
the owner can afford. There is no sim- 
ple formula for a promotion that can 
be applied to every service business ir- 
respective of its location. A shop that 
must operate in a thirty-mile radius of 
its location requires a method of ap- 
plication of promotions different from 
that for the service dealer who can get 
ample business in a thirty-city-block 
radius from his shop. 

Many factors are involved in deter- 
mining the best way to use promotions 
for each specific business. The type of 
area or community where the shop is 
located has an important bearing on 
the way advertising and promotion is 
used so it will pay off. But careful 
planning and consistency of use are 
vitally important in all locations. 

There are certain basic factors in- 
volved in charting a promotional plan 
for any service business. By develop- 
ing a program with these factors in 
mind, any service dealer can apply ef- 
fective promotions that will produce 
results in his locality. 

In planning a promotion, the first 
factor to be considered is what the 
program is to accomplish. Is its pri- 
mary objective to get immediate busi- 
ness? Or is its purpose to build con- 
fidence in the set owners’ minds which 
will inspire them to call this particular 
business when they need electronic 
service? 

The second factor is the size of the 
area the dealer wants to cover and the 
percentage of home owners he wants 
to reach. This is important in deter- 
mining whether radio, newspaper, or 


direct mail advertising would accom- 
plish the results most economically 
and effectively. 

The third and perhaps controlling 
factor, in the long run, is the amount 
of money that is available for the pro- 
motional program. 

While space does not permit a com- 
plete outline of how these basic fac- 
tors have been applied by various types 
of service businesses, a specific exam- 
ple will serve to illustrate how they 
were successfully applied by one small 
service dealer. This service shop is op- 
erated by a technician and his wife. It 
is located in the business area of one 
of the residential districts in a me- 
dium-sized city. Service income is aug- 
mented by the occasional sale of a TV 
or radio set, dry batteries for portable 
radios, and some phonograph replace- 
ment items. 

Phone-book advertising and service 
referrals by regular customers gave 
this dealer only about sixty-five per- 
cent of the business he could handle in 
off-peak seasons. He had tried news- 
paper ads but found that travel time 
was wasteful in some of the calls he 
got from that type of advertising. He 
felt he was not getting a sufficient per- 
centage of the service business that 
was available in the immediate area. 

The plan he developed was a rather 
simple one. He decided to use mailing 
cards to develop business within a 
twenty-five-block radius of his shop. 
The program was set up to be carried 
out consistently over a period of six 
months, with a provision for checking 
results to determine effectiveness. 

He obtained the mailing cards 
through one of his parts jobbers. Such 
cards are provided by the various tube 
manufacturers. Those he ordered car- 
ried the imprint of his business name, 
address, and telephone number. Each 
of the six basic cards he used carried 
a different sales message. 

Using a residential street directory, 
his wife addressed from twenty-five to 
thirty cards every day. These were 
mailed daily. By the end of the month, 
about 700 set owners had received one 
of the first cards in the series. The 
second card was mailed to this same 
list of home owners during the second 
month. This same plan was carried 
out with the remaining four cards dur- 
ing the six-month duration of the test. 

The score of new business chalked 
up during this six-month program of 
direct mail was at least $1700 worth of 
additional business from about 140 
new customers in the twenty-five-block 
area surrounding this shop. The total 
cash outlay for the cards and postage 
was approximately $130.00. This dealer 
has continued to use this type of di- 
rect-mail promotion regularly since 
this first test proved its effectiveness. 

The important fact to remember 
about direct mail promotion is that it 
must be used regularly over a period 
of time to produce results. It is better 
for the small dealer to address and 
mail a few cards every day rather 
than to try to handle a large list in a 
single mailing. 
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JEWEL BEARINGS 
DYNETIC CARTRIDGE 


OFF-SET NEEDLE 


“Buying a Tone Arm,” appeared in 

the January, 1957 issue of Rapio & 
TV News, it was learned from Mr. 
Ben Bauer, vice-president of Shure 
Brothers, that they had been develop- 
ing a new pickup and tone arm that 
happened to include many of the sug- 
gestions and ideas that were set forth 
in the article. 

As was mentioned in the earlier ar- 
ticle, it is not entirely impossible that 
a ceramic pickup may yet produce per- 
formance that will equal or excel that 
of the moving coil and magnetic va- 
riety. Knowing the Shure pickup line 
consisted of ceramic cartridges, we 
naturally expected a new development 
in this field. However, upon examining 
the new pickup, it was found not to be 
a “crystal’—but, to our surprise, a 
moving magnet type. 

This new pickup, complete with its 
tone arm, represents a new design in 
the field. It is straight and tapered, 
from broad at the counterweight end 
to quite a small cross section where 
the pickup .is mounted. Its over-all 
length is 15 inches. The distance from 
the tone arm pivot to the stylus point 
is almost 11 inches. It is a relatively 
long arm, and in some cases will cause 
mounting problems; but as with all 
long tone arms, it will give a much 
closer approximation to perfect track- 
ing throughout the entire record than 
a shorter arm. 

The pickup plugs in with a new type 
of concentric-sheath pre-aligned plug, 
because the head is so much smaller 
that any earlier fitting is impossibly 
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view of tone arm and phono pickup. 


A NEW CARTRIDGE 
AND TONE ARM 


New Shure tone arm and phono pickup features jeweled 


bearings along with optimum tracking force of 1 gram. 


too large. This, of course, is a step we 
have to face with progress toward 
pickups of this type. 

The tone arm is rigid vertically. The 
pivot at the mounting point allows the 
tone arm to rotate in a horizontal di- 
rection across the disc only, and not to 
be lifted away from the disc when lift- 
ing the stylus. A push-button is pro- 
vided on the top side of the tone arm 
for this purpose. 

This conveniently solves another 
problem: a pickup with a stylus force 
of only 1 gram requires such light han- 
dling that the average person has diffi- 
culty in lowering the stylus. The push- 
button works against a spring, but the 
spring only touches the small pickup 
arm inside the tone arm to lift the 
stylus from the groove. The pickup 
arm is free of the spring when playing 
the disc. A fairly heavy push is needed 
to lift the stylus. This makes for much 
more comfortable handling, especially 
for anyone whose hand may not be 
too steady. 


Tone Arm Resonance 


Low-frequency tone arm resonance 
has been taken care of in a unique 
way. The counterweight on the rear 
end of the tone arm is not rigidly at- 
tached to the arm, but is suspended on 
a steel spring which is damped by 
means of an elastomer material. This 


has the effect of critically damping the 
low-frequency resonance that might 
otherwise occur between the compli- 
ance in the pickup and the rotational 
inertia of the tone arm about its pivot 
point. In conjunction with the tapered 
structure this arrangement effectively 
eliminates resonances from the tone 
arm. The curves tell the story better 
than words. 

It is true damping affects frequen- 
cies below the audio range, below 20 
cycles, but this is more advantageous 
than is realized. Equalization accen- 
tuates these frequencies due to the re- 
duced velocity recorded. So even a 
slight motor rumble can be seriously 

(Continued on page 98) 


Effect of counterweight damping on the 
low-frequency response of the new unit. 


+1 T 


Fa. A a 


L 
al 
A 
7 
y 


f°] 


$  wee—=Cw. BLOCKED 
—-=—=C.W. UNDAMPED 
Cw. DAMPED 


4 
So 


RELATIVE RESPONSE — 08 


20 50 
FREQUENCY-CPS 


Transistor 
Mike Preamps 


Fig. 1. Crystal microphone preamplifier. 


By PAUL PENFIELD, JR. 


Two simple, easily built preamplifiers for connecting 


a crystal or dynamic microphone to your hi-fi system. 


FTEN the hi-fi enthusiast has some 

reason or other to connect a micro- 

phone to his hi-fi set-up. Some pre- 
amplifiers have provision for crystal 
mike input, but few can take a me- 
dium- or low-impedance mike. For 
this reason many are stymied. A good, 
cheap, simple mike preamp would be 
welcomed by these people. 

Transistors seem a “natural” for 
this application, since there is no need 
for bulky, fragile, hot vacuum tubes, 
no hum problems, no need for high 
plate voltage, and no wasteful fila- 
ment power. Accordingly the two pre- 
amps described here were designed 
and built. Several models of each have 
been built and used, and the design is 
considered free from flaws. The cir- 
cuit is so simple that few if any mis- 
takes can be made in wiring it, even 
by the most inexperienced constructor. 
The parts are small enough to fit al- 
most anywhere. 


Fig. 2. Disassembled view of transistorized crystal mike preamp. 


Since a battery is used, there must 
be some “on-off” switch. The reader 
is free to design his own “on-off” 
switch, terminal arrangement, and 
physical layout, to suit his own needs. 
Two of the amplifiers built by the 
author are shown here, but don’t feel 
restricted to these types of housing or 
connections. Any reasonable layout 
will do. Be sure only to keep the input 
lead shielded. 


The Circuit 


The circuit is particularly simple 
because of the bias arrangement, 
known as a “floating base bias.” Note 
that, because of the 10 ufd. capacitors 
in each of the two circuits (Fig. 4) no 
direct current flows through the base. 
At first thought it might appear as if 
we would be biasing the transistor at 
cut-off, but this is not so. Actually 
the collector is passing current just 
equal to (8+1)I.. where 8 is the 
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grounded-emitter current gain, and I. 
is the transistor cut-off current. This 
is made a little clearer by the col- 
lector family of the transistor, Fig. 5. 
Actually, Fig. 5 is not accurate for the 
2N105, the transistor used, but was 
drawn merely to point out the action 
involved. 

In Fig. 5, the current axis has been 
expanded considerably, so we can in- 
vestigate the transistor at very low 
bias currents. Note, first, that the line 
corresponding to zero base current is 
not as low as we can go. If we send 
the base a bit positive, it will send a 
small current into the base. Normally, 
the base of a p-n-p transistor is biased 
negative, so current can normally flow 
out. 

There is nothing particularly mag- 
ical about the value zero for base _cur- 
rent. We can get useful amplification 
on either side of the zero line. 

The lowest point we can go on Fig. 
5 (the bottom line) corresponds to a 
collector current of just J... At this 
value, the base current is the same, 
and the emitter passes no current. Be- 
cause of the physics of the collector 


Fig. 3. Underside view of the transistorized dynamic mike preamp. 
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junction, no smaller current than I. 
can be passed with reasonable voltage 
biases. 

Fig. 5 corresponds to a very small 
portion of the transistor family—note 
that collector currents are in the range 
under half a milliampere. For many 
purposes, the difference between cut- 
off (the lowest we can go) and zero 
base current can be ignored—however 
not here. 

A load line of 10,000 ohms has been 
placed on Fig. 5, showing the opera- 
tion of the amplifier. A six-volt bat- 
tery is used as a supply. The operating 
point is determined by the load line 
and the line of zero base current. 

This explains the basis of the float- 
ing base bias. The d.c. collector cur- 
rent is just the cut-off current times 
approximately the transistor current 
gain, or I..(8 +1) with the base left 
floating. The signal comes into the 
base via a capacitor in each circuit, 
and varies the bias point slightly on 
either side of the zero base current 
point. The result is an amplified sig- 
nal appearing across the load, as rep- 
resented in Fig. 5 by moving slightly 
up and down the load line. 

This type of circuit unfortunately 
has one disadvantage. If your tran- 
sistor doesn’t have the right amount 
of cut-off current, you may find your- 
self operating too close to either end 
of the load line, and thus clipping will 
occur. Much the same thing will hap- 
pen if the input capacitor is leaky. 
Also, operating the transistor consid- 
erably above room temperature will 
increase the cut-off current and push 
the bias point into saturation. 

Because of this last condition, the 
amplifiers described here should not 
be run above about 100° F. 

The 2N105 transistor was chosen for 
these amplifiers because of the excep- 
tional uniformity from transistor to 
transistor. The cut-off current does 
not vary much from one unit to the 
next, in contrast with other transistor 
models. In the author’s experience, 
other, more popular, lines of transis- 
tors have not only showed very bad 
uniformity from one transistor to the 
next, but also have aged rather rap- 
idly. Since aging always involves 
changes in cut-off current and gain, 
it is clear that these transistors are 
to be avoided. 

It may be that recent vacuum bak- 
ing and: hermetic sealing techniques 
will eliminate the aging headache by 
driving out the offending oxygen and 
water vapor, but still the manufactur- 
ing tolerances must be considered. The 
2N105 is one of few transistors avail- 
able today that meets the strict re- 
pir od as to cut-off current and 
gain Uniformity demanded by the 
floating base amplifier. 


Construction 


As mentioned earlier, the physical 
layout of the amplifiers is up to the 
reader. The only requirement is that 
the input from the mike be shielded 
to keep down hum due to stray 60- 
cycle fields. The amplifier itself, run- 
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ning from a battery, is otherwise com- 
pletely free from hum. 

Figs. 1 and 2 show views of one of 
the author’s units, designed specifical- 
ly for the Astatic JT-30 crystal mike 
shown with it. Fig. 4A is the sche- 
matic of this amplifier. 

The input connector not only makes 
electrical contact but holds the micro- 
phone as well. A standard male chassis 
connector was used with a female- 
adapting ring. A push-to-talk switch 
was used, because of the intended use 
of the amplifier. 

The transformer (Argonne AR-100) 
and the battery holder (as well as the 
other parts) are available from Lafay- 
ette Radio, 165-08 Liberty Ave., Ja- 
maica 33, N. Y. All the parts required 
fit very easily into the box shown 
(ICA type 29435). 

The dynamic mike preamp (Fig. 4B) 
was wired directly to the mike (Lafay- 
ette type PA-19). See Figs. 3 and 6 
for details. It was made in a mailing 
box of cardboard; the holes for the 
toggle switch and output connector 
were punched out with a knife. This 
was strictly a “rush” construction job, 
and no care was taken in trying for 
neat wiring, etc. Nevertheless, the 
unit gave good performance until the 
case broke from wear. For a perma- 
nent amplifier, the author recommends 
something slightly stronger than card- 
board! 

With some microphones it might be 
possible to mount the transistor and 
other small parts right inside the mike 
case, eliminating all hum problems. In 
some installations, it may be practical 
to fasten the amplifier to the mike 
stand with some kind of clip. Alter- 
natively, it could be built right inside 
the high-fidelity installation, even 
drawing power from the amplifier. 

The 10,000 ohm load resistor in the 
circuit was chosen to provide adequate 
amplification with little chance of hav- 
ing trouble with high-temperature op- 
eration. On some microphones of low 
sensitivity, the preamp described here 
may not have enough gain. The author 
has not had any trouble along this 
line, but microphones have varying 
sensitivities, and possibly the reader 
has one partially dead, or otherwise 
insensitive. In that case, the load re- 
sistor can be increased up as high as 
30,000 ohms with a little sacrifice in 
high-temperature operation. 

Conversely, if the reader desires 
high-temperature operation but needs 


Rr—10,000 ohm, 2 w. res. 

Cr—10 ufd., 6 v. elec. capacitor 

C:—.05 yufd., 200 v. capacitor 

Sr—S.p.s.t. toggle switch 

Tr—Input trans. (Argonne AR-100, see text) 
Br—6 volt battery (see text) 

Vi—2N105 “p-n-p” transistor (see text) 


Fig. 4. Floating base bias preamps for 
(A) crystal and (B) dynamic microphones. 
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Fig. 5. View of collector family, showing 
gain below curve for zero base current. 


less gain, he can reduce the load re- 
sistance to 6000 or 7000 ohms. 

If six volts is not convenient, the 
preamps will operate with good results 
from 4.5 volts or even 3 volts. 

The preamps here are limited in 
their quality of reproduction mainly 
by the components. Distortion is low, 
since the transistor is operated in a 
low-distortion area. That is, it is low 
right up to the point of clipping, 
where it will clip sharply. 

The frequency response is deter- 
mined by the transformer and the ca- 
pacitors. The size of the capacitors 
has been determined to allow ade- 
quate low-frequency response. 

The amplifiers have been used for 
tape recording with good results, and 
for public address work with equally 
gratifying results. The author believes 
that you'll be pleased with these sim- 
ple, useful floating-base mike pre- 
amps. —30— 


Fig. 6. A cardboard chassis was used for dynamic mike preamp. 


~“Super-DX” 


19-Meter Converter_ 


By 
HARRY D. HOOTON, 
W6TYH 


Low-noise, crystal-controlled, 21-mc. converter 


of good design and proven 


performance. Includes front "peaking" controls for 15 db additional gain. 


IKE many other amateurs, the 
writer owns one of the old HRO-7 
communications receivers and is re- 

luctant to part with it because of its 
very good signal-to-noise ratio. How- 
ever, tuning on the 15-meter band is 
difficult due to the extreme frequency 
crowding on the general coverage coil. 
The use of a 15-meter bandspread coil, 
while improving the tuning rate, did 
not give outstanding results on weak 
DX stations. It was finally decided to 
experiment with a crystal-controlled 
converter in order to improve the sen- 
sitivity, stability, and bandspread. 

Several broadband converter cir- 

cuits were tried but most of them were 
extremely noisy. Since we are inter- 
ested mostly in DX work, an attempt 
was made to develop a low-noise unit 
with high gain. After much experi- 
mental work, the converter to be de- 
scribed evolved and has proved to be 
very satisfactory and superior to the 
usual broadband type of circuit. See 


the complete schematic of Fig. 1. 

The main difference between this 
converter and those of previous designs 
is the use of rather high-“Q” tuned 
circuits in the 6BQ7A r.f. amplifier. 
The input circuit is a pi-section device 
which accurately matches either a 
52- or 72-ohm coaxial line to the r.f. 
amplifier grid. The r.f. amplifier uses 
the popular “cascode” circuit and is 
neutralized by means of a small ce- 
ramic trimmer connected between the 
6BQ7A common cathode-plate termi- 
nals and the “low” side of the pi net- 
work coil. 

Effective neutralization permits the 
use of a high-“Q”, selective input cir- 
cuit which discriminates against cross- 
modulation effects from strong com- 
mercial signals in the vicinity of this 
amateur band. The use of sharply 
tuned circuits requires that trimmers 
must be brought out at the front of the 
chassis in order to obtain maximum 
performance on weak signals. The ad- 


Top-chassis view of 
15-meter converter unit. 
Trimmer capacitor and 
coil slug adjustments 
are readily accessible. 
Output and input jacks 
can be seen on topside. 


ditional gain obtained by matching 
and peaking the input circuit is ap- 
proximately 15 db as compared with 
the ordinary low-“Q” broadband cou- 
pling arrangement. 

The signal from the 6BQ7A output 
circuit is applied to the 6J6 mixer 
grid through a double-tuned r.f. trans- 
former. The “Q” of the tuned primary 
is fairly high and it is necessary to 
bring out a peaking control at the 
front of the chassis. The grid circuit 
of the mixer loads the secondary wind- 
ing and its tuning is quite broad. 

The best mixer noise figure was ob- 
tained with the input arrangement 
shown. The mixer grid leak consists 
of two 27,000 ohm resistors (Re, R;) in 
series to ground with the crystal oscil- 
lator signal injected at the junction of 
the two resistors. 

The crystal oscillator is a third har- 
monic or “overtone” type of circuit 
arrangement which is very stable. This 
circuit has never failed to operate 
properly with either commercial or 
surplus crystals in good condition. The 
oscillator injection frequency of 24.750 
mec. was selected after much experi- 
mental work in the elimination of spu- 
rious beats and “birdies” from the 
tuning range. With this injection fre- 
quency no spurious signals are present 
over the entire tuning range from 21.0 
to 21.45 me. Since the difference be- 
tween the oscillator injection frequency 
and the signal frequency determines 
the “i.f.” to which the receiver is tuned, 
the receiver must be tuned to 3.5 mc. 
in order to receive a 21.25 mc. signal. 
The extreme frequencies of the 15- 
meter band, 21.0 and 21.45 me., will 
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appear at 3.75 and 3.3 mc. respectively. 

The tuned circuit in the mixer plate 
lead is resonant at about 3.5 mc. and 
is of fairly high-“Q” design. A small 
silver mica capacitor of 27 mefd. ca- 
pacitance is connected directly from 
the 6J6 mixer plate to ground. This 
capacitor, together with the 100 uvfd. 
air trimmer, tunes the output circuit 
to resonance. The purpose of the fixed 
capacitor is to bypass the 24.75 me. 
oscillator signal, which appears in the 
mixer plate circuit, to ground. This is 
necessary in order to eliminate the pos- 
sibility of a spurious response at ap- 
proximately 21.12 mc. The signal is 
coupled to the antenna terminal of the 
HRO by means of a 10-turn link coil 
wound over the “cold” end of L; and a 
low-capacitance shielded coaxial cable. 
A standard auto radio antenna lead-in 
cable makes a satisfactory output ca- 
ble. 

The converter is constructed on the 
metal top plate cover of a 5”’x8”"x2” 
“SeeZak” chassis box. This has the 
advantage that most of the wiring can 

(Continued on page 161) 
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Under-chassis view of low-noise, super-DX, crystal-controlled converter unit. 
The various trimmer capacitors and coils are clearly visible in the photograph. 


Fig. 1. Complete schematic diagram of the converter. Inset describes method used in the construction of the r.f. transformer. 
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HOW TO MAKE R.F. TRANSFORMER 


'- COUNT OFF 42 TURNS TOTAL ON 
8 BW #3004 COILSTOCK. CUT OFF 
REMAINDER OF COIL. 

2- COUNT OFF 21 TURNS FROM EITHER 
END TO LOCATE CENTER OF COIL. 

3- CUT WIRE AT CENTER AND UNWIND 
2 TURNS FROM EACH COIL. 

4- CONNECT IN CIRCUIT WITH POLAR- 
ITY AS SHOWN. 

5- PLATE AND GRID ENDS MOUNT ON 
TRIMMER WITH NEGLIGIBLE LEAD 
LENGTH. COK IS SUPPORTED BY 
LEADS. 
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Rr—100,000 ohm, 2 w. res. 

Re—220 ohm, 1 w. res. 

R:—470,000 ohm, 2 w. res. 

Ri, Re, Rr—27,000 ohm, 2 w. res. 

Rs—12,000 ohm, 2 w. res. 

Rs—56,000 ohm, 1/2 w. res. 

Ro, Rio—47,000 ohm, 2 wm. res. 

Cr—100 yufd. silver mica capacitor 

Cz, Cu—100 pufd. miniature var. capacitor 

Cs—15 pufd. miniature var. capacitor 

Cy—1.5-7 pufd. ceramic trimmer (for neutral.z- 
ing) 

Cs, Ce, Co, Cw, Cuz, Cx, Coo, Cor—.01 yfd., 600 
v. dise ceramic capacitor 

Cr, Cur—20 pufd. miniature var. capacitor 

Ce—10 ppfd. miniature var. capacitor 
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Cu—120 pufd. silver mica capacitor 

Cu—4.5-25 puufd. ceramic trimmer (for oscilla- 
tor injection) 

Cu—S50 pufd. silver mica capacitor 

Cu—500 upfd. silver mica capacitor 

Cu—27 ppufd. silver mica capacitor 

Lr—20 t. #26 s.c.c. enamel wire, closewound 
on 4” dia. iron-slug-tuned form (J. W. Mil- 
ler Type 4400) 

Le, Ls—R.f. trans. Single length of B @ W 
#3004 “Miniductor.” Each winding 19 t. 
#22 wire Y,” dia. and 32 t. per-inch spacing. 
(See inset diagram above) 

Li—10 t. #26 5.0.c. enamel wire, closewound 
on ¥4” dia. iron-slug-tuned form (J. W. Mil- 
ler Type 4400) 


Li—1%, in. of #26 s.¢.c. enamel wire, close- 
wound on Amphenol #24 (3%4" dia., no 
prongs) polystyrene coil form 

Le—10 t. #26 s.c.c. enamel wire, closewound 
over “cold” end of Ls. Wrap one layer of 
¥/,” electrical tape over cold end of Ls before 
winding Le 

Note: The windings of L1, Ly, Ls, Le are held in 
place by applying a coat of polystyrene coil 
cement. 

Xtal.—8250 ke. crystal (may be surplus FT-243 
type or commercial unit) 

J1, Je—Phono jack 

Vr—6BQ7A tube 

Vi—6J6 tube 
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By BERT 


lovers of my acquaintance have said to 

me, “Isn’t this record business getting just 
a little bit out of hand.” “How can anyone 
keep up with this tremendous quantity of 
releases, and how can the record companies 
expect the public to absorb the seemingly end- 
less duplication of repertoire.” Any thinking 
person must admit that these are fair ques- 
tions. As to the quantity of record releases, 
there are two factors involved here. The first 
and most important point (and one which is 
not apparent to the average person) is that 
the record companies are riding the crest of 
an ever-expanding market. A market which 
is not even remotely saturated, and a market 
where the impact of high fidelity becomes 
greater every day. 

Like J. P. Morgan’s classic remark about 
yachts, “It’s not the cost, it’s the upkeep,” 
the same is true of people who acquire hi-fi 
systems. Hearing music with quality beyond 
anything they imagined, their appetite for 
records is literally insatiable, and they find 
themselves buying records at a rate often far 
in excess of financial prudence. If you con- 
sider that the nation’s prosperity has created 
a whole new group of people who can afford 
the pleasure of hi-fi and recorded music, the 
mad productivity of the record companies 
makes a little more sense. 

Point two is that hi-fi has existed long 
enough now, so that many of the older audio- 
philes have now acquired discrimination. In 
point of time and the advance of techniques, 
their favorite music has been issued in record- 
ings with sound qualities far beyond that 
which was available when they first began 
their hi-fi activities. They have also greatly 
broadened their musical horizons and now 
they are listening to and enjoying music which 
just a few years ago they would have con- 
sidered quite esoteric. It all adds up to the 
fact that although the record market may ap- 
pear to be rushing pell mell towards satura- 
tion, nothing could be further from the truth. 

As proof of the rate of expansion of the hi-fi 
and record market, one need only cite the fact 
that the crowds were so great at the Los An- 
geles Hi-Fi Show in February, that the Insti- 
tute of High Fidelity Manufacturers has de- 
cided that the New York Show in September 
and the next Los Angeles Show will be held 
for a full week! As further proof, one might 
mention that the market has grown so quickly 
that many hi-fi manufacturers have been un- 
able to keep up with the demand for their 
products. Deliveries, even from many of the 
big names in the industry, have lagged and 
much planning is in progress to increase pro- 
duction. From the record critic’s viewpoint, 
the flood of recordings has made our position 
immeasurably more difficult. Like anything 
else, there is a great deal of chaff with the 
wheat, much of which is almost apparent be- 
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fore stylus touches record. Yet even with care- 
ful culling, the weight of sheer numbers makes 
for a very high average of recordings which 
are worthwhile and which should be brought 
to your attention. Needless to say the exigen- 
cies of available magazine space dictate a cer- 
tain limitation, and it boils down to the fact 
that a reviewer can either spend more time 
and give a more detailed review on a lesser 
quantity of recordings or bow to the wishes 
of many people who want more selectivity 
and thus report quite briefly on a larger num- 
ber of recordings. 

I personally feel that there can be no hard 
and fast rule in either case. Some recordings 
can be served quite adequately with a short 
review .. . others by their nature demand a 
more searching and careful evaluation and 
consequently a longer review. As of this month 
I'll try to strike a happy medium .. . the re- 
views in general will be shorter in order to 
report 6n a greater number of recordings, but 
I reserve the right to expand the review on 
any recording which I deem worthy of par- 
ticular attention. Let’s see how this will work 
out . .if you have any comments I’d en- 
joy hearing from you. 


STRAVINSKY 

OEDIPUS REX 
Soloists and Societe Chorale du Brassus 
with L’Orchestre de la Suisse Romande 
conducted by Ernest Ansermet. London 
XLL1273. RIAA curve. Price $4.98. 

This recording competes directly with Stra- 
vinsky’s own version on a Columbia disc. The 
results are in Stravinsky’s favor, but not over- 
whelmingly so. Ansermet lacks some of the 
cohesion of Stravinsky’s effort, but beyond 
that there is little to cavil about. If any- 
thing, Ansermet has the better soloists and 
the London engineers have afforded him sound 
quality of a cleaner and brighter hue than the 
Columbia disc can muster. Recommended. 


GROFE 

GRAND CANYON SUITE 

MISSISSIPPI SUITE 
Hollywood Bowl Symphony Orchestra 
conducted by Felix Slatkin. Capitol 
P8347. RIAA curve. Price $3.98. 

Slatkin is a sympathetic conductor for this 
music and his reading compares favorably 
with the recent Victor version with Fiedler 
and the Boston Pops. Soundwise, this is nice 
clean recording, but the sound is drier and 
leaner than the Boston version. This impres- 
sion is heightened by the richer, more fulsome 
playing of the Boston group, whose excellence 
overshadows the fine work of the Hollywood 
musicians. The “Mississippi Suite” is splen- 
didly executed and this first LP recording will 


The opinions expressed in this column are 
those of the reviewer and do not necessarily re- 
flect the views or opinions of the editors or the 
publishers of this magazine. 


be welcomed by many. To those who may be 
unfamiliar with the “Mississippi Suite,” let us 
say that it is not important repertoire, but it 
is quite pleasant and really most atmospheric. 


BARTOK 
MUSIC FOR STRINGS, PERCUS- 
SION, AND CELESTA 

DANCE SUITE 
RIAS Symphony Orchestra conducted 
by Ferene Fricsay. Decea DL9747.. RIAA 
curve. Price $3.98. 

Too many conductors treat the “Music for 
Strings, Percussion, and Celesta” as a display 
piece for their percussion batteries. I’d be the 
last to deny that percussion is important in 
this score, but I do feel that many of the 
existing readings lose sight of the fact that 
this is a highly integrated, expositional work, 
the last three movements being logical de- 
velopments of the material in the first 
movement. A successful reading requires an 
appreciation of this and on this premise, 
Fricsay’s handling of the score is masterful. 
Percussion there is in this work and how 
magnificently Bartok has used it in all its 
subtle and savage variants! The sound in this 
disc is most unusual and is in keeping with 
Fricsay’s conception of the score. Percussion 
is clean and well defined but it is neatly bal- 
anced with a really “big hall,” lush and 
blooming type of sound, much more romantic 
than in other versions. The percussion thus 
is meaningful in the demands of the score but 
is never self-consciously obtrusive. Excep- 
tional string and woodwind playing is a nota- 
ble feature. 

In the “Dance Suite,” Fricsay runs into 
some stiff competition. Performance-wise he 
is a little slower paced than Autori on a 
Bartok disc or Solti on a London recording. 
There is more grace in this reading yet Fricsay 
is not lacking in rhythmic vitality. In matters 
of sound, this is not as wide range as the 
Bartok. disc, nor as sharp and pungent as the 
London sound. Here, again, is the concept of 
a big concert hall sound, very rich and so- 
norous. 

The preferences in either of these works is 
largely a matter of taste. In the “Strings, Per- 
cussion, and Celesta,” if you want a bigger 
serving of percussion, the Mercury and West- 
minster discs will certainly satisfy this require- 
ment, and the same can be said of the “Dance 
Suite” in the Bartok and London versions. 
Summing up, superb performances and fine 
playing with sound the best of its particular 
type. 


BRUCKNER 

SYMPHONY #9 IN D MAJOR 
Symphony Orchestra of the Bavarian 
Radio conducted by Eugen Jochum. 
BEETHOVEN 

FANTASIA IN C MINOR FOR PIANO, 

ORCHESTRA, AND CHORUS 
RIAS Chamber Choir and Berlin Motet 
Choir with Berlin Philharmonic Orches- 
tra conducted by Fritz Lehmann. Decca 
DX-139. RIAA curve. Price $9.98. Two 
dises. 

Bruckner, who is on the crest of a record- 
ing wave, pops up again—this time his mon- 
umental unfinished “9th” symphony, heard 
here in the original version rather than the 
usual edition which has many cuts and trans- 
positions. This is a tremendous work and calls 
for a tremendous orchestra. As you might ex- 
pect the scoring is extremely massive. As the 
first movement progresses this is apparent in 
the increasing use of brass for Bruckner’s be- 
loved organ-like brass chorales and fanfares. 

Jochum evidently has a fondness for this 
work, for his conducting shows loving care 
and a reverent lingering on detail and phras- 
ing, his tempi are more direct than the previ- 
ous editions and his dynamics somewhat 

(Continued on page 103) 
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ACUUM-TUBE audio amplifiers in- 

corporating negative feedback have 

always been a popular item with 
the electronic hobbyist since there is a 
wealth of material in the literature 
giving design procedures and showing 
typical circuits which can be modified 
if desired. 

This situation is not true with tran- 
sistor audio amplifiers because, until 
recently, most of the engineering ef- 
fort has gone into developing circuits 
that will produce the maximum avail- 
able gain from a transistor. This type 
of circuitry gives unsatisfactory re- 
sults from transistor audio amplifiers 
since the frequency response tends to 
be limited, the distortion high, and 
the performance extremely dependent 
on the characteristics of the individual 
transistor. 

This article will describe how to de- 
sign simple transistor negative feed- 
yack audio amplifiers that have char- 
acteristics good enough for even the 
“golden eared” group of audio en- 
thusiasts. Before getting into actual 
circuits, however, it would be best 
first to review briefly a few basic facts 
about transistor cizcuits. 

The first important point about 
transistors is that their input impe- 
dance is quite low. As shown in Fig. 
1, the input impedance is approxi- 
mately Zin = (1+ 8) hw = (1 + 8B) 
- where 8 is the grounded-emitter 
current gain. Beta (8) is normally in 
the range of 30 to 100 making the in- 
put impedance roughly 1000 to 3000 
ohms. With such a low input imped- 
ance, a transistor makes an excellent 
current adder. If two signals are fed 
from a source impedance high in com- 
parison to the input impedance, the 
input current into the transistor will 
be essentially equal to the sum of 
these two currents. 

The second fundamental is the con- 
cept of a current divider as shown in 
Fig. 2. If a current source is fed into 
a network consisting of an impedance 
Z, and Zs, the output current will be 


ner An example 
of these two principles is the analysis 
of the low-frequency response of the 
circuit shown in Fig. 3. 

Here a transistor biased in the con- 
ventional manner is being fed from a 
transistor amplifier with a 3900 ohm 
load resistance. The equivalent circuit 
for low frequency may be approxi- 
mated as shown on the right on Fig. 
3. This equivalent circuit consists of 
a current source which is feeding into 
the parallel combination of a gener- 
ator resistance and input impedance 
of the transistor. Since the input im- 
pedance of a transistor is equal to 
(1 + 8g) times the impedance of the 
emitter circuit, the emitter resistance 
must be multiplied by (1 + 8) and the 
bypass capacitor will be divided by 
(1 + £8). The formula for the trans- 
fer function is shown in Fig. 4 and it 
can be seen that if R(1 + 8) is much 
larger than the generator resistance, 
the low-frequency 3 db point is deter- 
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equivalent to 


A view of the widely available General 
Electric 2N107 “p-n-p” junction transis- 
tor showing the internal construction. 


By HUGH R. LOWRY 


Manager, Application Engineering 
Semiconductor Products Dept. 
General Electric Co. 


Complete design data for transistor negative feedback 
audio amplifiers with high-fidelity characteristics. 


mined only by the generator resist- 
ance, current gain, and the emitter 
bypass capacitor. In other words, the 
emitter bypass capacitor is not by- 
passing the emitter resistance, but is 
bypassing a resistance equal to the 
generator resistance divided by 1 + 8. 
Fig. 5 shows the calculated frequency 
response of this circuit and it can be 
seen that even with a 25 ufd. bypass 
capacitor, the low-frequency response 
is down 3 db at 150 cycles. 

The third fundamental is the con- 
cept of the gain of a servo type ampli- 
fier. This is shown in Fig. 6. Assuming 
that the feedback network, denoted 
by H, does not load the circuit, the 
gain is equivalent to G divided by 1 
+ GH. With loading included, the 

sues i 1-H GH 
gain is equal to H [3 + GH |. 

These fundamentals will now be ap- 
plied to the problem of high-fidelity 
audio amplifiers. To start off with, con- 
sider the case where a transistor is 
desired as a linear amplifier to work 
into a conventional vacuum-tube am- 
plifier. It is also assumed that a vari- 
able reluctance pickup is to be used, 
that the supply voltage is 50 volts, and 
also that the emitter bypass capacitor 
be eliminated in order to obtain the 
best possible low-frequency response. 


A circuit that would meet these specifi- 
cations is shown in the diagram Fig. 7. 

The biasing is done with a resist- 
ance from collector to base and with 
the circuit shown, the collector-to- 
emitter bias voltage will be about 2.5 
volts. The items of interest would be 
the current gain, the voltage gain, and 
the input resistance. If the circuit is 
analyzed as a servo-amplifier, assum- 
ing that the feedback current and in- 
put current are added without inter- 
action, the equivalent circuit is shown 
in Fig. 8. The feedback factor will be 
equal to the load resistance divided 
by the load resistance plus the feed- 
back resistance. Putting this into the 
formula of a _servo-amplifier with 
loading, the current gain is seen to 
be esscntially the feedback resistance 
divided by the load resistance. At this 
point, the readers who are familiar 
with transistor circuitry are probably 
wondering how good these approxima- 
tions are since, as is well Known, a 
transistor is a bi-lateral device, there 
will be a forward transmission through 
the feedback loop as well as other 
considerations that must be included 
in an exact analysis. The degree of 
approximation can be seen from a 
comparison of the input resistance 
using the approximate and exact 
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formulas as are shown in Fig. 10A. 

The approximate input resistance is 
equal to the current gain plus one 
times hi». Using this formula, the in- 
put resistance comes out 90 ohms. The 
exact expression for input resistance 
for this type of circuit is given in 
Shea’s “Principles of Transistor . Cir- 
cuits” and is shown on the right hand 
side of Fig. 10A. A numerical evalu- 
ation of this formula gives the input 
impedance as 86.5 ohms as compared 
to 90 ohms from the approximate for- 
mula. In order to obtain the correct 
high-frequency roll-off with a reluc- 
tance cartridge, it should be loaded 
down with about 6200 ohms. Thus the 
circuit shown in Fig. 7 has 6200 ohms 
in series with the signal and it is ob- 
vious that the difference between 86.5 
and 90 ohms is of little significance in 
the design of this amplifier. The ex- 
pression for voltage gain for this am- 
plifier is shown in Fig. 10B and is 
approximately equal to the feedback 
resistance divided by the input resist- 
ance which in this case is about 16. 
One final point concerning this type 
of amplifier is that a radio-frequency 
type transistor such as the G-H# 2N168 
should be used because the output 
capacitance of a so-called p-n-p audio 
transistor is very high and if an audio 
transistor were used with a 50,000 
load resistance, the high-frequency 
gain would begin to fall off at roughly 
5000 to 10,000 cycles. 

The simple amplifier, just described, 
is not suitable when followed by an- 
other transistor amplifier. If the next 
stage is a transistor, the input imped- 
ance of the following stage is very 
low and there would be essentially no 
a.c. feedback in the amplifier. There 
will, of course, be d.c. feedback to 
stabilize the operating point. 

A configuration suitable for tran- 
sistor amplifiers is shown in Fig. 9. 
This circuit consists of two RC-coupled 
grounded emitter stages with negative 
current feedback from the emitter of 
the second transistor to the base of 
the first transistor. It is desirable to 
linearize the current gain with feed- 
back since the input (reluctance pick- 
up plus 6200 ohms series resistance) 
is essentially a current source. If the 
feedback capacitance is on the order 
of 5 ufd. the frequency response will 
be flat down to 20 cycles. By using a 
small capacitor, however, it is possible 
to effectively decrease the feedback at 
low frequencies and produce a bass 
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boost. To compensate for the RIAA 
recording characteristics, the response 
of the preamplifier should have a 500- 
cycle turnover frequency with the re- 
sponse leveling out again near 50 
cycles. 

Using the servo-amplifier analogy, an 
analysis of the configuration of Fig. 9 
yields the expression of Fig. 11. The 
turnover frequency is determined by 
the time constant of the feedback cir- 
cuit and the low-frequency response 
plateau is a function of the open loop 
current gain. The performance of an 
actual circuit is shown in Fig. 12 and 
it can be seen that it is comparable to 
conventional vacuum-tube circuits. 

By adding a resistor in shunt with 
the capacitor, a more positive control 
over the low-frequency plateau can be 
obtained. For example, for a 500-cycle 
turnover frequency the impedance of 
the capacitor at 500 cycles should be 
equal to R:. A 50-cycle low-frequency 
plateau is obtained if the resistor 
shunting C is made equal to 9Rsz. 

The biasing methods used in the am- 
plifiers described thus far are suitable 
for RC-coupled amplifiers where the 
collector voltage is considerably small- 
er than the supply voltage. A problem 
arises, however, on the biasing of a 
driver stage which is_ transformer- 
coupled to the output stage. With a 
transformer load in the collector cir- 
cuit, a biasing resistor from collector 
to base is no longer d.c. degenerative 
since the d.c. resistance in the col- 
lector circuit is small. One possible 
circuit for a small signal amplifier fol- 
lowed by a driver stage is shown in 
Fig. 13A. This type of biasing will sta- 
bilize the collector current of the 
driver stage, but a large bypass capac- 
itor must be used for good low-fre- 
quency response as explained earlier. 
A better type of circuit is shown in 
Fig. 13B. The base of the driver stage 
is directly connected to the collector 
of the preceding stage and the emitter 
current of the driver stage is deter- 
mined by the voltage at the base and 
the resistance in the emitter circuit. 
For the circuit shown, the bias current 
in the driver stage would be 4 ma. The 
biasing resistor to the base of the first 
stage is connected. to the emitter of 
the driver stage rather than to the 
collector. of the first transistor. This 
type of biasing by current feedback 
makes the bias points more stable 
than if each transistor were biased 
separately as in Fig. 13A. The reduc- 


tion in the number of components by 
using direct coupling is also quite ap- 
parent. Perhaps the most important 
advantage of the direct-coupled circuit 
of Fig. 13B is that there are no capac- 
itors to produce phase shift at low 
frequencies and possible instability. 
With this direct-coupled circuit it is 
possible to add another amplifier stage 
and use feedback around all three 
stages. A typical circuit of this type 
is shown in Fig. 14. The resistor from 
the collector of the driver stage to the 
base of the first stage makes the out- 
put voltage proportional to the input 
current which is very desirable. It is 
not necessary to use a d.c. blocking 
capacitor with the 5-megohm feed- 
back resistance since the d.c. flowing 
through the resistor will not appre- 
ciably affect the bias point. 

If the driver transformer has a 5000 
ohm primary impedance, the over-all 
current gain of the amplifier will be 5 
megohms/5000 ohms or 1000 as calcu- 
lated by the formula in Fig. 8. De- 
pending on the frequency response of 
the transformer, it may be necessary 
to add a capacitor from the collector 
of the last transistor to ground in or- 
der to prevent high-frequency oscilla- 
tions. High-frequency oscillations oc- 
cur because the high-frequency phase 
shift produced by three cascaded 
stages is enough to make the feedback 
at high frequencies positive rather 
than negative unless precautions are 
taken. 


Class B Push-Pull Outputs 


The design of driver and push-pull 
stages depends on the desired power 
output so it is necessary to start with 
the final stage and work backwards. 
In the majority of applications, the 
output power is specified so a design 
will usually begin at this point. The 
circuit of a typical push-pull class B 
output stage is shown by Fig. 18. 

The voltage divider, consisting of re- 
sistor R and the 47-ohm resistor, gives 
a slight forward bias on the transistors 
to prevent crossover distortion. Usual- 
ly about 1/10 of a volt is sufficient to 
prevent crossover distortion and, un- 
der these conditions, the no-signal total 
collector current is about 3.0 ma. The 
8.2 ohm resistors in the emitter leads 
stabilize the transistors so they will 
not go into thermal runaway when the 
junction temperature rises to 60° C. 
Typical collector characteristics with 
a load line are shown in Fig. 15. It can 
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be shown that the maximum a.c. out- 
put power without clipping using a 
push-pull stage is given by the for- 
mula: 
P , E. 

oufr— 2 
Since the load resistance is equal to 


E. 
R= 5 iam and the collector-to-collector 


impedance is four times the load re- 
sistance per collector, the output pow- 
er is given by the formula: 


2E2 
r= a 


Thus, for a specified output power and 
supply voltage the collector-to-collec- 
tor load resistance can be determined. 
For output power on the order of 50 
mw. to 750 mw., the load impedance is 
so low that it is essentially a short 
circuit compared to the output imped- 
ance of the transistors. Thus, unlike 
small signal amplifiers, no attempt is 
made to match the output impedance 
of transistors in power output stages. 

The power gain is given by the 
formula: 

Prue Py Ri 


Power Gain = 5 ee = Ti? Rew 


I, 
Since — is equal to the current gain, 


in 


beta, for small load resistance, the 
power gain formula can be written as: 
b-b 
where: R.-. = collector-to-collector 
load resistance 
R»-» = base-to-base input re- 
sistance 
8 = grounded-emitter cur- 
rent gain 
Since the load resistance is determined 
by the required maximum undistorted 
output power, the power gain can be 
written in terms of the maximum out- 
put power by combining equations 
(the previous equations) to give: 
2°E’. 
P.G. i Ro-oP out 


Class A Driver Stages 


For a required output power of 250 
mw., the typical gain for a push-pull 
output stage would be on the order of 
23 db. Thus the input power to the 
output stage would be about 1 to 2 
mw. The load resistance of a class A 
driver stage is then determined by the 
power that must be furnished to the 
output stage and this load resistance 
is given by the equation: 

E 2 


For output powers on the order of a 
few milliwatts, the load resistance is 
not negligible in comparison to the 
output impedance of the transistors, 
therefore, more exact equations must 
be used to determine the power gain 
of a class A driver stage. From four- 
terminal network theory, after mak- 
ing appropriate approximations, it can 
be shown that.the voltage gain is 
given by the formula: 
pam Ri 
2. ie 
where: hi» = grounded base input im- 
pedance. 


’ The current gain is given by the for- 


mula: 
a 
“TST ERG 

where: h.» = grounded base output ad- 

mittance 
The power gain is the product of the 
current gain and the voltage gain, thus 
unlike the formula for high power out- 
put stages, there is no simple relation- 
ship between required output power 
and power gain for a class A driver 
amplifier. 


Design Charts 


Figs. 16, 17, 21, and 22 are design 
(Continued on page 109) 
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Electronics 
at Redstone 


Arsenal 


This Alabama center for some of Army's "wonder weapons” 
relies heavily on electronics in research and development. 


given its name to the medium range 

ballistics missile shown on _ this 
month’s cover being fired from the Air 
Force Missile Test Center at Patrick 
AFB in Florida, has been to the Army’s 
rocket and guided missile program 
what Detroit is to the nation’s auto- 
mobile industry. 

Located in Huntsville, Alabama, the 
40,000-acre installation is the control 
center of all Army activities in the new 
field of “wonder weapons.” Redstone 
is charged, not only with research and 
development, but with industrial pro- 
curement, storage, and repair of the en- 
tire group of Army Ordnance missiles, 
plus the training of maintenance per- 
sonnel. 

From efforts largely centered here 
have come such weapons as the “Nike,” 
“Honest John,” “Corporai,” “Redstone,” 
and other missiles which comprise one 
of our first-line defense activities. 

Guiding and controlling these com- 
plex units require intricate electronic, 
gyroscopic, and other systems made of 
thousands of separate parts. The 
“brain” of the rocket can be based on 
many systems, including response to 
light, temperature, time, direction, ra- 
dar, radio, magnetism, heat, speed, or 
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the density of the outside air. Instru- — 


ments can be provided to handle these 
signals. To devise parts of the control 
so that they will respond invariably 
and promptly to the signals, under the 
extreme conditions, imposed on the 
rocket in flight, is the real task. The 
missile is in the air for a short time 
only. Variations that occur in its flight 
must be sensed and instantaneously 
corrected. 

These achievements would not have 
been possible were it not for the recent 
introduction of almost fantastic elec- 
tronic equipment which forms the back- 
bone of guided missile development. 

Naturally, the complex weapons sys- 
tems rely heavily on electronics during 
their actual operation. But just as im- 
portant is the role of electronics during 
the designing and testing stages. 

Early flight tests of a hypothetical 
missile could provide much valuable in- 
formation to the scientist and engineer. 
But the cost of assembling and firing a 
completely untried missile or rocket is 
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prohibitive. And thus the need arises 
for extensive static testing and simu- 
lated firings—all of this in preparation 
for the coming flight test. 

When a missile is statically test fired, 
a lot of things begin to happen—and 
fast. The length of most static tests is 
measured in seconds. When 50 or more 
variables are to be recorded in a single 
test, it is easy to see why nerveless, 
lightning-fast instruments are relied 
upon to “freeze” the all-important data, 
so that comparatively slow-speed hu- 
man beings can study the results at 
leisure. 

Hundreds of indispensable electronic 
recording and calculating instruments 
daily compile accurate data of impor- 
tance to research and development that 
would be practically unobtainable with- 
out their aid. These electronic instru- 
ments save unknown thousands of 
valuable scientific manhours by reliev- 
ing engineers and technicians of time- 
consuming, repetitious tasks of data 
collecting and routine computation. 

For example, a new type computer 
can solve in five minutes a ballistic tra- 
jectory problem which would require 
a man more than a year to complete. 
The computer’s solution would also be 
double-checked at the same time. 

Thus the frontiers of science are be- 
ing pushed ahead at an unprecedented 
rate—giving us a truly modern Army 
ready to provide a formidable defense 
arm for the free world. 
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Static testing of mis- 
siles is accomplished 
at the Agency's 15- 
story test stand. A 
giant crane is used to 
place the “Redstone” 
missile in place in 
steel vises which will 
hold weapon in place 
during subsequent 
testing procedures. 


ue 


The “Redstone” di range ballistic 
missile is fired from a vertical position and 
tilts into a ballistic trajectory during the 
early stages of its ascent. This 69-foot 
weapon is under advance development 
at the Army Ballistic Missile Agency, Ala. 


Speaker Damping 


with Series Resistor 


Effects on loudspeaker response when amplifier's 
effective damping is reduced by series resistor. 


is an amplifier’s damping factor?” 

and “What damping factor should 
be used with a particular loudspeaker 
system?” have become rather common. 
Some aspects of the damping factor 
question have been answered already, 
but there are a good many other factors 
which we are just beginning to probe. 
A thorough discussion of these factors 
would involve the amplifier used and 
its circuitry, particularly the output 
transformer, as well as the speaker 
used and its enclosure. This article 
will confine itself to only one small 
phase of the subject, and that involves 
the modifying of an amplifier’s effec- 
tive damping factor simply by the 
addition of a series resistor in the loud- 
speaker circuit. 

As a result of our recent assembly 
of a Heathkit “Legato” speaker en- 
closure system, your editors became 
quite curious as to the purpose of a 
certain series resistor that the kit 
manufacturer included. This: resistor 
has a value equal to the nominal input 
impedance of the speaker system and 
it was recommended that the resistor 
be inserted in series with the speaker 
system if it were to be used with a 
power amplifier that does not have 
variable damping. 

Assume, for example, that our speak- 
er is connected to the 16-ohm output 
tap of a certain amplifier and we find 
that the actual source impedance of the 
unit is 2 ohms. Then the damping 
factor of this particular amplifier is 
16/2 or 8. In general, as more negative 
feedback is used, the amplifier’s source 
impedance falls, its damping rises, and 
its damping factor* increases. Modern 
tetrode amplifiers have damping fac- 
tors on the order of 1 to 10, depending 
on the amount of feedback used. “UI- 
tra-Linear” circuits may have damping 
factors ranging from 10 to 30. 

Now what happens to our ampli- 
fier’s damping factor when we insert a 
series resistor that is equal to the nom- 
inal impedance of the loudspeaker? 
Actually, we have not changed the am- 
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plifier itself so that one might say that 
its damping factor is unaffected. But 
as far as the loudspeaker load is con- 
cerned, the effect is just as though the 
damping factor of the amplifier has 
been reduced to just under 1. In the 
example just given, the effective damp- 
ing factor with an added 16-ohm re- 
sistor is 16/(2 + 16) or about .9. 

Following the kit manufacturer’s in- 
structions, then, would have produced 
a system with a damping factor of 
about 1. Note that the use of the re- 
sistor was not recommended when the 
speaker system is to be used with an 
amplifier having provision for variable 
damping. Under these conditions it 
would be possible to adjust the damp- 
ing control for a damping factor of 1 
without using an external series re- 
sistor. Readers familiar with the AR-1 
speaker system will recognize that a 
similar arrangement is used there. A 
series resistor having a value that is 
close to the speaker’s nominal imped- 
ance is used to lower the effective 
damping factor of the power amplifier 
used to drive the system. 

In order to see (and hear) the effect 
of this series resistor, we made certain 
measurements which we have shown 
here. A fairly inexpensive 15-inch 
8-ohm woofer mounted in a bass-reflex 
enclosure was used for all tests. No 
attempt was made to check the match- 
ing of enclosure to speaker (although 
the curves show that it was quite 
good). Nor were we particularly inter- 
ested in the over-all response of the 
speaker itself. What we were inter- 
ested in was strictly a comparison be- 
tween the operation of the speaker both 
with and without a series 8-ohm re- 
sistor. In all cases the measurements 
were taken using an amplifier having 
a very high damping factor. 

The curves shown in Fig. 1 repre- 
sent the impedance seen by the ampli- 


* The damping factor of an amplifier is de- 
fined as the ratio between the nominal output 
oe nage and the actual measured output im- 

ance seen by the load. Refer to the article 
“Control of Apeetites Damping Factor’’ by David 
Hafler in the July, 1955 issue. 


fier under the conditions of loading 
simply by the loudspeaker itself and 
then when loaded by the loudspeaker 
and a series resistor. Impedance meas- 
urements were made at the points 
marked “X” in the diagram. It can be 
seen that there are less impedance 
variations seen by the amplifier when 
the loudspeaker circuit employs the 
series resistor. When the resistor is 
not used, the ratio of impedances from 
peak to trough (bottom curve) is 64 to 
8 or 8 to 1. When the resistor is in- 
serted (top curve), the ratio of peak to 
trough impedances is 70 to 16, or less 
than 4.5 to 1. Thus, with the series re- 
sistor inserted in the loudspeaker cir- 
cuit, the amplifier sees less variations 
in impedance. The reason for this dif- 
ference in impedance is that in the 
trough area the speaker impedance is 
almost wholly resistive and, therefore, 
adding an 8-ohm resistor to the 8-ohm 
impedance of the speaker results in a 
total impedance of 16 ohms. However, 
in the peak areas, the impedance of 
the speaker is only partly resistive 
and has greater motional impedance. 
Therefore the effect of the rather 
small series resistor compared with the 
rather large peak impedance is marked- 
ly less. 

The addition of the resistor actually 
unloads the amplifier and effectively 
reduces the damping factor. Without 
the resistor, the speaker sees the low 
internal impedance of the amplifier. 
With the resistor, it now sees a higher 
internal impedance and, therefore, the 
system is less heavily damped. 

The voltage curves of Fig. 2 were 
obtained directly across the speaker 
itself. The top curve was obtained 
with no resistor in the circuit. Note 
that the voltage across the speaker is 
quite constant over the entire range. 
The amplifier is operating as a con- 
stant voltage source with a high damp- 
ing factor. But with the resistor in 
the circuit (lower curve), quite a 
change occurs as a result of de-regu- 
lating the amplifier. Note that in the 
trough area around 200 cps the volt- 
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age being applied to the speaker is 
only about one half of the input. This 
is to be expected since in this region 
the speaker impedance is about the 
same as the resistance of the series re- 
sistor so that the voltage divides equal- 
ly between speaker and resistor. At 
the location of the two impedance 
peaks at 40 and 80 cps, however, the 
voltage applied to the speaker rises to 
practically the full value of the input. 
This is also to be expected since the 
speaker impedance has risen to a high 
value at these two frequencies. As 
a result, most of the applied voltage 
appears across the speaker while only 
a very small amount is lost across the 
series resistor. The voltage curve now 
shows two peaks corresponding to the 
impedance peaks in Fig. 1. Somewhat 
the same effect takes place at the high- 
er frequencies. Above 1 or 2 ke. as the 
speaker impedance continues its grad- 
ual and normal rise with frequency, 
more of the applied voltage appears 
across the speaker and less voltage is 
lost across the series resistor. It can 
be seen, then, that the lower curve 
rises gradually toward the upper curve 
at the higher frequencies. 


Speaker Response 


Now what does all this mean as far 
as the final performance of the system 
is concerned? We might guess that in 
accordance with the lower curve of 
Fig. 2 there would be a loss of re- 
sponse by about 6 db at the mid-fre- 
quencies around 200 cps. This would 
result from the fact that only one half 
of the input voltage would be applied 
to the speaker. Then, at the frequen- 
cies of the impedance peaks, an in- 
creased output should occur. Exam- 
ination of the curves of Fig. 3 shows 
that this is what actually takes place. 
The upper curve shows the acoustic 
output of the speaker without the re- 
sistor in place, while the lower curve 
shows the acoustic output using the 
resistor. Note that the curve with the 
resistor is about 6 db lower than the 
other curve at frequencies around 200 
cps. Then at lower frequencies, on the 
order of 70 to 80 cps, the response 
rises to almost that value of output 
obtained without the resistor. Actual- 
ly, if the upper curve is superimposed 
on the lower one such that the re- 
sponses at 200 cps coincide, then it is 
easy to see the amount of “gain” in 
low-frequency response due to the se- 
ries resistor. Much the same effect oc- 
curs at the higher frequencies, above 
about 1 ke. Since the speaker in use 
had no measurable output below 40 or 
50 cps, no effects could be noted here. 

The addition of a series resistor 
would thus seem to be quite useful 
when a heavily damped speaker is used 
since the bass output of such speakers 
is frequently quite low unless proper 
loading is supplied by the enclosure. 
The resistor would appear to be most 
useful when such speakers are in- 
stalled in infinite baffles where the 
bass response is not particularly en- 
hanced. 

When the 8-ohm resistor is inserted 
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Fig. 2. Voltage delivered across the voice coil from a constant voltage source. 


in series with the 8-ohm speaker, then 
the primary impedance of the output 
transformer is increased. As a result, 
there will be an impedance mismatch 
to the plate circuits of the output 
tubes. This means, then, that not only 
will there be a power loss in the series 
resistor itself, but there will also be a 
power loss due to the mismatch. To 
minimize the effect of this mismatch, 
it is recommended that when such an 
arrangement is used, connection should 
be made to the 16-ohm tap on the out- 
put transformer instead of the 8-ohm 
tap, which would be used for the 
speaker without the resistor. In the 
case of a 16-ohm speaker used with a 
16-ohm resistor this would, of course, 
not be possible unless the output trans- 
former had a 32-ohm tap. In this case, 
then, we would have to tolerate the 
added power loss. With amplifiers that 


use a large amount of negative feed- 
back, the change in power delivered 
due to the mismatch may not be too 
significant. 

One final effect of an impedance 
mismatch should be considered and 
that is the change in distortion that 
would occur. In some cases, a rise in 
the primary impedance of the output 
transformer would result in more dis- 
tortion, in other cases it would result 
in less distortion. What happens to the 
distortion depends on the circuit con- 
figuration and the operating conditions. 
In some circuits using push-pull pen- 
todes operating class A or AB,, distor- 
tion :s apt to increase with an increase 
in load. On the other hand, with most 
circuits using push-pull triodes or push- 
pull pentodes operating class AB» or 
“Ultra-Linear,” distortion will usually 
be reduced somewhat. —30— 


Fig. 3. Acoustic output response curves of speaker showing final performance 
characteristics with and without the series resistor. Since the speaker used 
in the tests was a relatively low-priced unit, its low-frequency response drops 
off rather rapidly, as was expected. In reporting these results and since a 
woofer type speaker was used, no attempt was made to show resu‘ts at the high- 
frequency end. There is, however, a boost at this end as well as cat low end. 
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with the 
110 CRT 


A Portable 


By DEREK SWAINE and W. DAN SCHUSTER 


Radio and Television Division 
Sylvania Electric Products Inc. 


As interesting as the wide-angle CRT itself are 
the circuit changes, redesigned components and 
new concepts in chassis layout it has engendered. 


encing the over-all dimensions and 

weight of a TV receiver is the pic- 
ture tube. Not many years ago, for ex- 
ample, the minimum depth of a set 
using a 16-inch tube had to be 22% 
inches. This was the total length of the 
then current 16-inch round tube with a 
53-degree deflection angle, like the 
16LP4. Weight of the tubes themselves 
was on the order of 20 pounds. Contrast 
this with today’s 17BVP4 rectangular, 
17-inch, 110-degree CRT, whose max- 
imum length-is 13%. inches, weighing 
in at 10 pounds. It is shown in Fig. 1 
together with its associated set. 

With tubes like the 17BVP4 and its 
110-degree cousins, a substantial step 
forward is possible in the direction of a 
lighter, more compact receiver that 
nevertheless produces an image of good 
size. The starting point, of course, is 
the tube itself, which incorporates some 
noteworthy features distinguishing it 
from earlier picture tubes; but also im- 
portant in the story are the changes in 
deflection circuitry that grow out of 
use of this CRT and revisions in the 
philosophy of chassis layout that were 
developed to answer the challenge of 
having less space with which to work. 
The final receiver is a tribute to the 
cooperation that can be achieved among 
engineering and design elements in 
such ordinarily separated departments 
as those relating to CRT development, 
receiving-tube design, circuit design, 
component design, and physical layout 
and fabrication. 

It can be seen from Figs. 1 and 2 that 
the chassis of the new Sylvania portable 
consists of two main parts, a lower 
chassis of conventional metal construc- 
tion and an upper “printed-board” 
chassis. This allows required parts to 
be accommodated in a cabinet of re- 
duced depth. Why was the single-plate, 
vertically mounted, form of construc- 
tion not used? First, due to the short- 
ened neck length of the new picture 
tube, there is a limited amount of space 
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for the larger components to be 
mounted on a vertical plate, which 
would come close to the tube’s bell. 
Also leads, cableforms, or costly me- 
chanical couplings have to be used to 
accommodate the various primary con- 
trols if side mounting is to be avoided. 
Top controls were considered to be 
more desirable. 

All of the controls in this portable, 
except for those on the tuner, are 
mounted as close as possible to the cir- 
cuits with which they are associated. 
With the bulk of these circuits located 
on the upper chassis board, such prob- 
lems as unwanted pick-up, excessive 
lead capacitance, and cross-coupling be- 
tween circuits are avoided, and simple 
mechanical coupling is retained. The 
result has been a light, compact re- 
ceiver with a picture of good size (150 
square inches) while good circuit de- 
sign has not been sacrificed. The cabi- 
net is 131%, inches high, 16%4¢ inches 
wide, and 15% inches deep. Weight is 
34 pounds. Yet the receiver features 
three full stages of video i.f. amplifica- 
tion on v.h.f. (five in u.h.f.); gated, am- 
plified a.g.c.; and a noise-gated sync 
separator, to mention some design char- 
acteristics. 

Included in the 16-tube complement 
are the CRT and five multi-purpose 
tubes. Two selenium power-supply rec- 
tifiers, a dual-selenium diode as the 
horizontal phase detector, and a ger- 
manium diode as the video detector 
perform functions often otherwise han- 
dled by conventional tubes. An addi- 
tional tube and crystal are used in u.h-f. 
models. 

In addition to the greater uniform- 
ity, reduced weight, and more compact 
design made possible by the use of a 
printed board for the upper subchassis, 
a convenience is provided for the serv- 
ice technician. The board is of the “see- 
through’”’ type, so that circuit intercon- 
nections can be traced from one side 
when a light is played through from the 
other side. Also, it is relatively simple 
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Fig. 1. The 110-degree tube has been 
drawn forward out of its mounting to 
provide a front view of the chassis. 


to remove the upper section, shown sep- 
arately in Fig. 3, for service. 

Not including tubes, about 135 parts 
are on the upper chassis board, with 
only about 50 on the lower plate. Thus, 
about 70 per-cent of receiver compo- 
nents and circuits are on the upper sec- 
tion. This estimate does not include 
the ‘tuner, which is conventionally a 
separate entity. Relegated to the lower 
section are such components that need 
more generous spacing because of their 
heat production or because they do not 
lend themselves to automatically as- 
sembled circuits. These include the 
power supply and deflection circuits 
and components. 


The Tube Itself 


The length of a picture tube can be 
decreased in two ways without reduc- 
ing screen area. One is to reduce the 
length of the neck portion itself. This 
will generally involve changes in the 
gun structure. The other method is to 
reduce the distance to the screen from 
the point where the neck joins the flare 
of the bell. The latter change, of course, 
involves an increase in the deflection 
angle. Both methods have been used in 
the new 110-degree tubes. Provided 
that the electron gun structure does 
not extend too far into the magnetic 
field of the deflection yoke and also 
provided that the magnetic field 
strength of the beam-centering unit 
used is not too great, the reduction in 
neck length is not a serious problem 
to the receiver designer. Where the 
deflection angle has been increased, 
this individual must face several prob- 
lems. 

One of the problems is the increase 
required in magnetic field strength to 
sweep the electron beam through the 
wider angle to scan the screen area 
fully. This problem has been alleviated 
to a considerable degree, it should be 
noted, by a reduction in the diameter 
of the picture-tube neck from 1%¢6 
inches nominal to 1% inches nominal. 
This permits the yoke windings to be 
brought closer to the electron beam. 

Also to be reckoned with is the prob- 
lem of avoiding “corner cutting” and 
the neck shadows that result from this 
phenomenon. This occurs when the 
more widely deflected electron beam of 
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the wide-angle tube strikes the glass 
envelope in the region where the flare 
of the tube joins the neck. As the dia- 
gram of Fig. 4 shows, this difficulty is 
aggravated in the case of the 110-de- 
gree CRT. Other problems that arise 
are those of maintaining a small well- 
focused scanning spot over the entire 
area of the screen and of retaining good 
raster shape; that is, avoiding the ef- 
fects of pin-cushioning and other dis- 
tortions, 

In considering these problems, it is 
difficult to separate from one another 
the CRT itself and the tubes, trans- 
formers, and circuit designs in the hori- 
zontal and vertical deflection circuits, 
including the yoke. 

Concerning the picture tube itself, 
and particularly the glass envelope, the 
contours of the inside and outside glass 
surfaces, in the region where the neck 
joins the flare, must be carefully chosen 
and reproducible in mass production 
when held to close tolerances. This im- 
portant aspect of the design was the 
subject of much discussion between the 
various engineers involved. It greatly 
influences the deflection yoke design 
and is one of the factors determining 
the amount of power which will have 
to be provided by the “B-+-” supply of 
the receiver. 

It is of interest to note here that, 
since keeping the deflection yoke wind- 
ings as close to the electron beam as 
possible and for as great a distance 
along the beam as possible will result 
in a reduction of the scanning power re- 
quired, it is important to have a pic- 
ture-tube envelope design which will 
ensure that this can be done. Since ex- 
tending the yoke windings back along 
the neck of the envelope too far will 
result in “corner cutting” and/or inter- 
ference effects due to excessive exten- 
sion of the yoke windings over the pic- 
ture-tube electrode assembly, it be- 
comes important to be able to get the 
most benefit from extension of the 
windings along the flare of the enve- 
lope. In order to accommodate this 
situation most effectively, the contours 
mentioned previously were finalized in 
a form to agree closely with the path of 
the deflected electron beam. 

The problem just mentioned is not 
the only one. There were others con- 
cerning the curvature of the faceplate 
and the effects this had on such con- 
flicting factors as structural rigidity, 
raster shape, over-all focus, and the 
esthetic appearance of the viewing 
screen. Compromises had to be worked 
out carefully. 

Nor was the glass envelope the end 
of all difficulties with the tube. An elec- 
trode assembly had to be developed 
that would work efficiently yet mount 
in’ the reduced diameter of the neck. 
This involved care in using closer spac- 
ing of electrodes, yet in avoiding the 
possibility of voltage breakdown de- 
spite the great potential differences be- 
tween the various electrodes. Also, 
great care had to be observed in cen- 
tering the gun. Even processes involv- 
ing the deposition of the screen coating 
and aluminization had to be reviewed 
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Fig. 2. The “two-story” chassis shown 
here takes advantage of the shallow 
picture tube to permit a shallow cabinet. 


so as to be satisfactory within the re- 
duced volume of the new tube envelope. 


The Deflection Yoke 


The deflection yoke, which is shown 
in Fig. 5, is new. Although designed by 
engineers outside the Sylvania organ- 
ization, mutual problems had to be 
worked out. Safeguards against corner 
cutting had to be built into this unit 
too, in addition to those used in the 
tube and other deflection components; 
yet high sensitivity was required for 
the wider sweep. These two factors are 
essentially in conflict with each other. 
The magnetic fields produced by the 
yoke windings must be such that the 
picture obtained has good geometric 
shape, with minimum linear distortions, 
and good over-all focus. Also, crosstalk, 
or electrical coupling between horizon- 
tal and vertical windings, must be kept 
to a minimum or else interlace of the 
picture will be upset. 

To take into account the factors just 
mentioned, attention must be given to 
the shaping of the various windings in 
the yoke, the manner in which they are 
wound, their relation to each other, 
and their disposition’ with respect to 
the electron gun and electron beam in 
the picture tube. As ean be noted in 
Fig. 5, the resultant yoke shows some- 
what more flare than those used with 
earlier CRT’s, and appears to be de- 
signed to fit farther up the neck of the 
tube against the bell. The core on 
which the yoke is wound also shows 
this flare. 

The horizontal-output system in the 
Sylvania “110” is designed for high ef- 
ficiency. A clue to this efficiency is pro- 
vided by the tube type used in the 
horizontal-output stage. Over-all rat- 
ings for the 12DQ6A are either equal 
to or less than the ratings of tubes 
which have, in most cases, been em- 
ployed for horizontal deflection on re- 
ceivers using picture tubes with a de- 
flection angle of 90 degrees. 

Due to the comparatively high effi- 
ciency in this circuit, it was not desir- 
able to operate the tube or tube section 
used for the vertical-output stage from 
the boosted “B-+-” supply, as is often 
done in TV receiver design. Efficiency 
in the horizontal system being what it 
is, additional power required by the 
vertical stage would be comparable to 
the total power dissipated in the fly- 


back transformer, horizontal-output 
tube plate circuit, and other portions 
of the horizontal system. The horizon- 
tal-output and damper tubes would 
then be pushed outside their safe rat- 
ings for reliable operation. The next 
step would be to replace these with 
tubes having higher ratings, and this 
would mean an increase in receiver 
cost. 

What was required to provide verti- 
cal scan in the most economical man- 
ner was a tube that would not only 
provide the power needed for the ver- 
tical-deflection coils, but would enable 
this power to be obtained, with satis- 
factory linearity, from a 250-volt “B+” 
supply. Additionally, it was considered 
economically desirable to combine the 
function of the vertical oscillator, or 
driver tube, with that of the output 
stage. The concept, not new, has been 


Fig. 3. The upper chassis, shown sep- 
arately, is a printed board on which 
most receiver circuits are arranged. 


Fig. 4. Outline of the 110-degree CRT 
(shaded area) superimposed over outline 
of a 90-degree tube. Note differences 
in depth of the bell and limits of beam 
deflection. Also note the greater dan- 
ger of “corner cutting.” elaborated on 
in the text, with the wider angle tube. 


Fig. 5. The “110” deflection yoke. 
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used on many TV receivers. To meet 
the particular requirements of this re- 
ceiver, as well as in answer to other 
demands for such a type, Sylvania’s 
Receiving Tube Division developed the 
10DE7. 

The new tube is a twin triode, one 
section of which has medium mu, and 
is generally similar to either section of 
the familiar 12AU7A. The other sec- 
tion, especially developed for vertical- 
output service, is a triode with high 
perveance. This means that a high 
value of plate current can be obtained, 
with zero bias, without having to ap- 
ply a very high potential to the plate. 
This is just what is needed to obtain 
adequate vertical deflection from a nor- 
mal TV receiver “B+-” supply, without 
reliance on the boost potential. 

Concerning the horizontal- and verti- 
cal-output transformers, although their 
external physical appearance does not 
depart noticeably from what we are 
accustomed to seeing, there has been 
some re-design, nevertheless. Closely 
allied to the design of the flyback 
transformer is its associated circuit. 
For comparison, a conventional hori- 
zontal-output stage (Fig. 6) is shown, 
as is the samé stage in the Sylvania 
“110” (Fig. 7). 

The arrows of Figs. 6 and 7 indicate 
the direct-current (electron) flow 
through section A-B of transformer T’ 
in Fig. 6 and sections A-B and C-D of 
transformer T in Fig. 7. In the former, 


d.c. flows only through section A-B, as- : 


suming little or no current in the “B 
boost” circuit; whereas, in the latter, 
there is also d.c. in the C-D winding. 


In both cases, d.c. in the A-B winding - 


is that flowing in the output-tube plate 
circuit and damper. In Fig. 7 this cur- 
rent plus the d.c. flowing through the 
output-tube screen-grid circuit also 
pass through the C-D winding, but in 
the opposite direction. Since these op- 
posing currents are about equal, their 
magnetic fields cancel each other, and 
the magnetic loading in the iron core 
of the transformer is greatly reduced. 

This d.c. cancellation circuit is one 
of the factors contributing to the high 
efficiency of the horizontal-scan sys- 
tem, though by no means the only one. 


Fig. 6. Conventional horizontal-output/high-voltage circuit. 


It enables a cost saving due to the use 
of a smaller core. Also, the smaller core 
results in a smaller average diameter 
for the transformer windings, which 
then results in tighter coupling between 
different sections. This leads to less 
leakage inductance and, therefore, in 
still more efficient operation. 

Also worth comparison are capacitors 
C; in Fig. 6 and C; in Fig. 7. Despite the 
difference in location, each functions to 
filter boosted “B+”. C; in Fig. 7 also 
isolates from the d.c. viewpoint, wind- 
ings A-B and C-D from each other. C; 
in Fig. 6 keeps d.c. out of the deflection 
coils and also controls horizontal line- 
arity. C. in Fig. 7 performs these func- 
tions and also provides additional filter- 
ing for the boosted “B-+-”. 


The Complete Receiver 


While the vertical and horizontal de- 
flection circuits embody departure, in 
the receiver under discussion, from pre- 
ceding design practice, the remainder 
of the receiver, insofar as one can sep- 
arate some portions of an integrated 
design from others, is conventional in 
circuit. In the matter of layout, lead 
dress, and shielding, special care had to 
be taken in view of the close spacing 
of components on the upper chassis 
board. 

Also, with heat-generating compo- 
nents mounted on the conventional 
metal subchassis below the printed 
board, care had to be taken to prevent 
excessive temperature rise of the board 
itself and the components mounted 
thereon. Although it is not shown in 
accompanying illustrations, a heat-de- 
flecting baffle is mounted underneath 
the upper board to direct warm air out 
through vent holes in the back cover 
of the receiver. Ventilation holes were 
also provided in the bottom of the re- 
ceiver cabinet and the metal subchassis 
plate to promote air circulation. 

Despite the measures taken to reduce 
ambient temperature rise, it was found 
that an increase in resistance occurred 
in the vertical deflection windings of 
the yoke as heat rose. This resulted in 
a reduction of vertical-scan amplitude, 
or width. Also, since the vertical-out- 
put stage is used as one half of the 
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vertical oscillator, this increase in tem- 
perature also caused a change in the 
vertical scanning frequency. To mini- 
mize these effects, two thermistors 
were incorporated in the vertical cir- 
cuits. A thermistor is a resistor espe- 
cially designed to decrease its resist- 
ance value as its temperature is in- 
creased. The thermistors, then, act as 
regulators to compensate for the un- 
desired changes. 


The Consumer Viewpoint 


What has been achieved in the 
“110” receiver that would make it de- 
sirable to the consumer? Its light 
weight and compact size, of course, 
give it a great deal of maneuverabil- 
ity. However, this is not the only re- 
ceiver boasting light weight and ma- 
neuverability. Equally important is 
the fact that the use of “stripped-set”’ 
design has been avoided. High sensi- 
tivity and good noise immunity have 
been retained. The receiver will thus 
provide good picture and sound recep- 
tion in many locations, using its own 
built-in antenna. Its use around the 
home and away from it is enhanced. 
In some physically portable receivers, 
practical portability is limited by the 
need to use a sensitive, stationary an- 
tenna to make up for the lack of re- 
ceiver sensitivity. 

Around the home, the shallow cab- 
inet depth is of advantage in allowing 
the receiver to be placed on small ta- 
bles located close to the wall, on kitch- 
en cabinets, and other such places. 


The Service Viewpoint 


Examination indicates that the new 
Sylvania receiver is by no means dif- 
ficult to service, when necessary. All 
vacuum tubes can be replaced without 
removing the chassis from the cab- 
inet, after removal of the back cover. 
There are only two screws locking the 
chassis to the cabinet, and these are 
accessible on the outside edge of the 
cabinet without turning the latter 
over on its side. In addition to these 
screws, the chassis is held in position 
by specially designed chassis feet or 
supports, which engage in a cut-out 

(Continued on page 157) 


Fig. 7. Horizontal-output circuit for the “110” picture tube. 
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A noval socket and a hand 
crank for the roll chart 


can prolong the usefulness 


of an obsolescent checker. 


have been rendered obsolete by 

the profusion of new tube types 
that have become available over the 
past decade. Of the half-dozen test 
sockets available on many old testers, 
for example, not one is a noval socket. 
This immediately eliminates the possi- 
bility of checking a broad category of 
now common multi-function tubes. 
Also, with the vastly increased list of 
tubes in current use, up-to-date roll 
charts have been increased in size pro- 
portionately. The knurled knob that 
operates many of these charts is the 
parent of slow motion and many 
thumb calluses. 

Improvement of the old tester is a 
worthwhile project for any technician, 
especially since the required materials 
ean either all be found in the shop 
junk box or bought at negligible cost. 
The author performed the job on his 
Precision 912P tube tester, but the 
procedure is largely applicable to 
many other similar models. 

For the noval tube-testing feature, 
a noval socket and a few inches of 
hook-up wire will be needed. The 


Mies tube testers several years old 


Fig. 2. Connections for the various 
lugs of the noval sockei are taken from 
adjacent loctal and 7-prong sockets. 
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Fig. 1. Over-all view 


of checker shows location 


of new socket and hand crank. 


socket used was of the under-chassis- 
mount type, so two machine screws, 
two nuts, and two lock washers were 
also required. After looking at both 
top and bottom of. the tester chassis, 
it was deemed best to locate the new 
socket directly above the lock-in sock- 
et, between the meter and the 7-prong 
socket, in the spot indicated in Fig. 1. 
Because of the limited space and the 
protruding ears on this type socket, it 
was necessary to locate the gap be- 
tween pins 1 and 9 so that it was slight- 
ly to the left of, or clockwise from, 
the corresponding keyways or gaps on 
the other sockets. The others all face 
straight down toward the bottom or 
handle edge of the tester. However, 
this non-conformity does not detract 
from appearance; nor does it produce 
any problems in use. 

The socket hole was made by trac- 
ing the socket proper on the face of 
the chassis. A series of very small 
holes was drilled around the inner 
perimeter of the circle, very close to 
each other, and then the center piece 
itself was gently pushed out. A ta- 
pered, cylindrical grinding stone was 
fitted in the electric drill to grind the 
hole round. With the socket mounted, 
it was then necessary to determine the 
source of wiring to each pin. Fig. 2 
illustrates the manner in which this 
was done, using convenient points on 
the 7-prong and lock-in or loctal sock- 
ets. 

To test the noval tubes that require 
19 filament volts on the Precision 
912P, it was necessary to connect a 
40-ohm wirewound resistor between 
lugs 9 and 12 of switch B. Lug 9 has 
a red-and-black wire already attached, 
and lug 12 is bare. If any difficulty is 
encountered in identifying these lugs, 
it is suggested that control switch B 


be turned to position 9. Then, by turn- 
ing the chassis over and looking at 
the rear of the switch, lug 9 can be 
identified as the one to which the ro- 
tating lever is making contact; lug 12 
can be identified in a like manner. 
Operation of the roll chart by the 
composition thumb wheel provided, a 
tedious process with the old chart, is 
highly impractical with the new, long- 
er roll chart incorporating larger print 
and spacing and the addition of later 
released tube type settings. The addi- 
tion of a hand crank, shown in Figs. 
1 and 3, to the existing drive mechan- 
(Continued on page 164) 


Fig. 3. Roll chart assembly lifted out of 
case to show how crank mount is added. 
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A video cathode follower, a ringing crystal in 
the color-syne system, and elimination of the 
need for a color killer are some new features. 


the General Electric Co. is now 

producing a new  color-receiver 
chassis using the 21-inch metal, shad- 
ow-mask picture tube found in almost 
all recent color sets. Since this tube 
is used, certain of the circuitry must 
needs be similar to that in previously 
described receivers; but, in most re- 
spects, the G-E color sets feature 
rather novel and often unique circui- 
try. It is worthwhile to examine these 
new circuits, explain their operation, 
and provide some information on trou- 
bleshooting and adjustment. Of course, 
the most frequently performed adjust- 
ments such as purity, convergence, and 
grey-scale set-up, are almost identical 


Aire several preliminary models, 


to these procedures in other color sets 
using the same 21AXP22 picture tube. 


Over-all Circuit Features 


The chassis and picture-tube ar- 
rangement of the new G-E color sets 
can be seen from Figs. 1 and 2. Only 
the vertical- and horizontal-sweep, fly- 
back, and power supply are located on 
the main chassis. The i.f., video, and 
audio sections, as well as color-demod- 
ulator and color-synchronizing circuits, 
are all located on the printed-wiring 
board mounted vertically at the left 
side of Fig. 1. A total of 28 tubes is 
used, including three 5U4 power rec- 
tifiers. 

In this G-E model, neither selenium 
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Fig. 1. Only the 
sweep circuits and 
the power supply 
are located on the 
main horizontal 
chassis in G-E color 
sets. Other circuitry 
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is located on the ver- 
tical printed-wiring 
boards to the left. 
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power-supply rectifiers nor a series- 
filament arrangement is used. Fur- 
thermore, the entire power-supply de- 
sign is quite conservative, employing 
no less than six time-lag type fuses, 
two LC a.c. line filters, two d.c. filter 
chokes, seven different filament wind- 
ings on the power transformer and 
surge-limiting resistors across the elec- 
trolytic capacitors. All tubes are ac- 
cessible from the rear of the set. Note 
also the layout of the h.v. cage with 
the corona-discharge type of voltage 
regulator, shown in Fig. 2. The same 
system is found in Sylvania color sets. 
It eliminates the need for h.v. adjust- 
ment. 

Returning to Fig.-1, note the loca- 
tion of the width switch on the rear of 
the h.v. cage. All dynamic-conver- 
gence controls are grouped together. 
Two potentiometers, the green- and 
blue-drive controls, are mounted on 
the picture-tube socket assembly. Since 
these controls go directly to the cath- 
odes of the picture tube, the arrange- 
ment is quite convenient. 


Video Cathode Follower 


The video or brightness signal cir- 
cuit of the new G-E set, shown in Fig. 
3, is really novel. One stage of conven- 
tional amplification, the first video am- 
plifier (12BY7), feeds both black-and- 
white and chroma signals to the 6W6 
video-output tube. Between grid and 
cathode of this stage, a type NE-2X 
neon bulb maintains a fixed bias, while 
the plate is connected to “B+.” Sync, 
a.g.c. voltage, and the 3.58-mc. chroma 
signals are all extracted from the 
cathode of the 6W6. Note that, be- 
tween video detector and the cathode 
of the 6W6, d.c. coupling exists. 

From the cathode of the 6W6 to the 
three cathodes of the color-picture 
tube, the brightness signal passes 
through the contrast control and delay 
line. It also has its d.c. level restored 
by the triode section of the 6U8. This 
latter stage acts like a conventional 
d.c. restorer except that the grid is 
connected to the brightness control 
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and is therefore used to establish the 
d.c. level. 

The video signal on the blue and green Fig. 2. Layout of tubes and some 
cathodes is adjusted for proper grey components on the lower chassis. 
tones on a monochrome picture. Block- 
ing capacitors (C, and C,) are needed 


to keep the relatively high “B+” at 
the cathodes of the picture tube from (2) 
reaching the cathode of the 6W6 video- — 
output stage, where the potential is Ole iren Crone [9 dp VERT OUTPUT 
lower. Since output from the 6W6 : ae 
cathode is at a low impedance level, poem 5 ete 
quite a bit of capacitance is needed to q mr ) REACTANCE TUBE” 
pass low frequencies. Accordingly two FILTER CHOKE 
10-ufd. units are used. A possible rea- F706 @) 
son for splitting the capacitance need- F705 WORIZ.OSC. yoo 
ed is to balance it on either side of the Coll Z0SC. 
delay line. Otherwise there might be 
reflections resulting from an unbal- Pik 
anced line. Although this novel circuit TRANSFORMER 
appears to have some advantages as 
far as bandwidth and video power are 
concerned, it is too early to compare 
it with more conventional systems. 37 Coop Batt < R 
VERT AMP. VERT GMP 
Color Sync System woes vetoust = Patan 
Almost all previous G-E color sets, 
experimental or those produced in lim- manned 
ited quantities, have been distinguished 
from the sets of other manufacturers 
in that they employed a crystal ring- 
ing circuit in place of a 3.58-mce. local =f on 
oscillator. The principle of this circuit es A 
is not new and several technical papers 


have been presented concerning it, but . ae c3 
this is the first color set in production ) Decay —}} 
rae u 

1 . — Ra 
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to make use of it. 

When a crystal is excited with a 
short burst of signal at its natural 
resonant frequency, it tends to con- sai 
tinue the oscillation for a considerable asian 
time after the excitation has been re- 
moved. The crystal acts like a very Fig. 3. Cathode-fol- 
high-“Q” resonant circuit. This princi- lower video-output 

7 system feeds sync, 
ple is used here. When a color-sync chroma. a.g.c.. and 
burst is received, it is separated from CRT cathode circuits. 
the horizontal pulse and amplified. 
Then it is applied to the crystal 
through an impedance-matching net- — 
work. This network is inserted to make 
fullest use of the equivalent series- 
resonant circuit represented by the 
crystal. ze 

The simplified G-E color-sync circuit 
in Fig. 4 shows the 6AU8 triode section 
connected as a burst keyer. Again, a 
type NE-2X neon bulb is used, but 
here it limits the amplitude of the 
keying pulse applied to the grid of the 
burst keyer. The crystal and tuned 
circuit shown in dotted lines form the 
tuned impedance-matching network, 
which changes the short color-sync FLYBACK PULSE 
burst into a longer, decaying 3.58-mc. 
sine wave. At the pentode section of 
the 6AU8, this train of 3.58-mce. sine cay) it~ 
waves is amplified and limited, so that ij 
the output across the color-demodu- 2/3 6Bve 3 68v8 
lator section is of constant amplitude 
and represents the original color-sync RS 
signal. The hue control is a small ‘3  - 
variable capacitor used to detune the 
output transformer slightly and there- 
by vary the phase of the color-sync 
signal. 

Several advantages of the crystal 
ringing system are obvious. For one, = Fig. 5. A dual-diode and triode ampli- 
only a single tube envelope is needed fier handle color-difference decoding. 

(Continued on page 148) 
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Fig. 4. A ringing circuit eliminates the 3.58-mc. oscillator and color killer. 


21AxP22 


67 


100 VOLTS 
IN 


55.6 VOLTS 
OuT 


An Accurate 
Voltage Divider 


By EDWIN BOHR 


Ingenious wiring, using an inexpensive switch, 
enables easy construction of a Thomson-Varley 
precision divider for use in the service shop. 


an attenuator for signal generators, 

to provide accurate gain control, or 
for voltage comparison and amplifier 
measurements, the Thomson-Varley di- 
vider is hard to beat. This decade volt- 
age divider is functional and easy to 
use. Nevertheless, many technicians 
and engineers have never heard of 
this useful circuit. Usually, those who 
know it do not use it because they 
think special unavailable switches are 
necessary. 

Contrary to this widespread belief, 
the Thomson-Varley divider does not 
require esoteric switches or circuit 
arrangements. It can easily be built 
around switches available at even the 
smallest radio parts jobber. 

What is a Thomson-Varley divider? 
To answer this we must look at atten- 
uators or voltage dividers in general. 
The type of attenuator usually found 
in radio test equipment, such as -audio 
signal generators and voltage calibra- 
tors, is shown in Fig. 1A. 

The attenuator switch, in this cir- 
cuit, is really a range-setting switch 
for the output potentiometer labeled 
R,. Potentiometer R, always varies the 
output from zero to the highest value 
permitted by the switch position. This 
circuit does not allow precise or ac- 
curately known voltage-division ratios. 
As can be seen, it is not a decade di- 
vider. With a true decade divider, the 
setting of any dial does not affect the 
volts-per-division (or “scale factor,” as 
it is called) of any other dial. 

Someone may do a little thinking 
and suggest Fig. 1B as a possible dec- 
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ade divider. For this circuit, the po- 
tentiometer R, would shunt across any 
single divider resistor. The output, 
then, is determined by the voltage 
drops across the switch resistors and 
the potentiometer moving contact to 
ground. 

This is not a practical circuit, how- 
ever, unless the resistance value of R, 
is at least one hundred times larger 
than any of the single resistors. Other- 
wise, the shunt resistance of R, would 
reduce the voltage drop of any switch 
resistor that it was connected across. 
In some applications, R, would have 
to be one thousand times larger than 
a single switch resistor in order to 
reduce the loading to an acceptable 
value. 


True Decade Division 


A modification can make this circuit 
into a true decade divider. We can do 
this by making the resistance of R, 
exactly equal to one of the switch 
resistors. Then, if we have a special 
switch that substitutes R, for any 
single switch resistor we wish, we have 
a true decade divider. 

If R, is inserted in place of R.,, for 
example, the voltage available at the 
output can be varied, by R,, from zero 
to one-tenth of the input. Substituting 
for R., R, varies the output from one- 
tenth to two-tenths of the input, and 
so on. Unfortunately, this system re- 
quires a switch that is just too com- 
plicated to be really practical for wide- 
spread use. Nevertheless, various forms 
of this type of circuit are sometimes 
found in special test circuits. 


Varley and Thomson—the latter may 
be more quickly recognized as Lord 
Kelvin—were both men of rare mental 
agility. They evolved a circuit that 
provided true decade voltage division, 
yet overcame many of the problems 
involved. However, even their arrange- 
ment generally demands a difficult-to- 
obtain selector switch. Fortunately, 
this final obstacle can be skirted by 
wiring and interconnecting a standard 
two-gang selector switch. The result is 
a simple circuit that is relatively easy 
to wire. 

If each vertical row of contacts in 
Fig. 2 is considered to be one of the 
two wafers or poles in the 10-position 
switch used, the desired simplicity of 
operation can be achieved using the 
common type of switch mentioned plus 
the few relatively inexpensive resistors 
and the potentiometer. 


Operation of the Divider 


Fig. 2 shows this circuit. As with all 
Thomson-Varley dividers, there are 
eleven resistors in the string of switch 
resistors. The potentiometer R,, at any 
position of the switch, connects across 
two of the switch resistors. Of course, 
the shunting condition previously noted 
still exists, but the Thomson-Varley 
circuit actually controls this effect and 
puts it to good use. This is made pos- 
sibl2 simply by adding an extra re- 
sistor. 

Notice, again, that potentiometer R, 
connects across two switch resistors in 
any position. If we make the value of 
R, exactly equal to the resistance of 
these two resistors, the total resistance 
of the divider is 10R. This is true be- 
cause a resistance of 2R in parallel 
with another resistance of 2R is, of 
course, equal to R. Thus a drop of one- 
tenth of the input voltage is developed 
across R, at all times. 

This circuit of Fig. 2 is very useful 
in the shop and laboratory. For exam- 
ple, if the dial of potentiometer R, is 
divided into one hundred divisions, we 
can select any portion of the input 
voltage with a resolution of one thou- 
sand scale divisions! 

To show how easy it is to read this 
type of divider, suppose one hundred 
volts is applied to the input. Now, if 
the switch is set to five and the poten- 
tiometer dial to fifty-six, the output is, 
very simply, 55.6 volts. 

For shop use, the resistors may be 
1% deposited-carbon or even selected 
5% composition types. Even a seventy- 
five cent replacement wirewound con- 
trol could be used for the potentiome- 
ter R,. The Thomson-Varley divider, 
like any other, is never any better 
than its components, of course; yet in- 
expensive components are quite satis- 
factory for most shop applications. 

Components must be much better for 
laboratory use. The resistors must be 
accurate to 0.1%, or better, and the 
potentiometer should be a standard 
laboratory unit or a multi-turn type. 
The Helipot brand is representative. 

. It is important that a multi-turn po- 
tentiometer with zero-resistance at 
zero-setting be used, otherwise residual 
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output voltages result. For this same 
reason, in high-accuracy laboratory 
applications, switches with very low 
contact resistance must be used, since 
voltage drops across such resistances 
appear in the output. 

For shop use, practically any two- 
gang switch will do. The Centralab 
types 1412 and 1413 are suitable. For 
laboratory applications, laboratory- 
quality switches, like those manufac- 
tured by Shallcross or Daven, are a 
must. 

To allow adjustment, it may be ad- 
vantageous to buy a potentiometer of 
somewhat higher resistance than nec- 
essary. It can then be shunted down 
to exactly the necessary value with 
parallel resistors. 

The circuit in Fig. 2 uses a poten- 
tiometer for the “second decade.” 
Sometimes, it is more desirable to use 
a tapped resistance in this second 
decade. An instrument may be needed 
that divides the output into, say, one 
part in ten thousand. This can be 
done with four decade switches. 


Cascaded Dividers 


Not many people will ever wish to 
build a four-decade divider—a _ three- 
decade unit is a more practical project. 
Fig. 3 shows such a three-decade di- 
vider, which would require the very 
best of components. Although it would 
be useful only in the laboratory, it is 
educationally important since it shows 
how Thomson-Varley dividers can be 
cascaded. 

The resistors in each succeeding 
decade divider must be exactly one- 
fifth of the value of those in the pre- 
ceding decade. This way, the total re- 
sistance of each decade is always equal 
to the resistance of two of the resistors 
in the preceding decade. 

The third decade is conventional. 
But notice that it has eleven switch 
positions and ten resistors. Because the 
third decade has ten positions, the 
three decades can be set to 999 and 
then one additional step on the last 
decade adds one to this, bringing the 
output to 1000, which is unity. This 
means the output is equal to the input 
and there is no attenuation. The fact 
that this last switch has eleven posi- 
tions is no problem. Eleven-position 
switches are common. This last divider 
arrangement could be used with Fig. 2 
in place of the potentiometer. It is 
simply a matter of replacing a con- 
tinuously variable attenuator with a 
calibrated step attenuator. 

The Thomson-Varley decade divider 
is equally useful for both d.c. and a.c. 
applications. Using a value of 1000 
ohms for the resistance of R, the cir- 
cuit of Fig. 2, when fed with a stand- 
ard clipped sine wave, makes an excel- 
lent voltage calibrator for the oscil- 
loscope. 

Connected to a bank of mercury 
cells, the decade divider is excellent 
for calibrating voltmeters and the like. 
Since the meter produces a loading 
error, the value of R should be lower. 
One hundred ohms would be an ap- 
proximate total decade resistance for 
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this application. The value of R would 
then be ten ohms. 

Test instruments and signal gen- 
erators need accurate decade attenu- 
ators and gain controls. This respon- 
sibility is easily taken care of by a 
Thomson-Varley divider. 

Amplifier gain can be very accurate- 
ly measured, at all frequencies, with 
the Thomson-Varley circuit. It is thus 
useful for running either frequency- 
response curves or making absolute 
voltage-gain measurements. To check 
gain, connect a Thomson-Varley di- 
vider to the output of an amplifier or 
amplifier stage. Then use a single- 
pole, double-throw switch to connect 
the vertical-deflection terminals of an 
oscilloscope to either the amplifier in- 
put or the divider output. 

Now adjust the divider until its out- 
put, as shown on the scope, is equal to 
the amplifier input. The amount of at- 
tenuation required from the divider to 
exactly counterbalance the amplifier 
gain, which can be read easily from 
the markings on the divider, gives an 
accurate picture of the amplifier’s gain. 
Suppose that the divider at the output 
of an amplifier stage must be adjusted 
to one-tenth the voltage across the en- 
tire combination in order to match the 
input voltage measured at the grid of 
this same stage. This would mean that 
the stage has a gain of 10. 

An advantage of this method of gain 
measurement is that it is not affected 
by irregularities in the response of the 
oscilloscope, meter, or other device 
used to take the measurement, by 
variations in oscillator output, or by 
the many other concealed factors that 
may introduce errors into the meas- 
urement procedure. 


Fig. 1. Attenu- 
ators usually 
found in test 
equipment 
(A) are not accu- 
rate. In another 
type (B), the pot 
may load the di- 
vider resistors, up- 
setting accuracy. 


(8) 


The applications noted here are by 
no means a complete listing. Once the 
technician has taken the trouble to 
build such a divider, he will continue 
to find additional uses for it. If de- 
sired, the circuit of Fig. 2 can be built 
into a small aluminum case for bench 
use. The cost should be only a few 
dollars if deposited-carbon resistors 
are used. 


Fig. 2. This precision divider uses a potentiometer in the second decade. 


Fig. 3. This 3-decade unit shows how precision dividers may be cascaded. 
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worm. When possible he preferred 

to learn by doing rather than by 
reading; so it was something of a shock 
to Mac, his employer, to return from 
lunch and find his redheaded assistant 
perched on a high stool with his long 
legs threaded tortuously through its 
rungs as he scowled in concentration 
at a book in his lap. 

“What's the matter; run out of comic 
books?” Mac asked. “That book looks 
to me as though it had writing in it.” 

“Oh don’t worry; it’s got lots of pic- 
tures, too,” Barney said as a grin 
spread across his freckled face. “It’s 
called ‘Pin-Point TV Troubles in 10 
Minutes.’ I just picked it up at the 
parts store. It’s published by Coyne 
and distributed by Sams.” 

“That title sounds mighty optimistic 
to me,” Mac observed. 

“It does swing a pretty big loop,” 
Barney agreed; “but the distributor 
actually makes no wild claims. He says 
it is impossible for any book to deal 
with every intricate trouble that may 
occur; but he says the system described 
in this book covers the great majority 
of difficulties, both simple and complex, 
met daily by the technician. Really the 
book is built around a collection of 
check charts with cross references in- 
tended to allow the technician to spot 
quickly and accurately the most prob- 
able causes of each picture symptom.” 

“There must be more than charts in 
a book as thick as that.” 

“There is. Explanations of circuits 
and designs used in the majority of TV 
receivers produced since 1953 accom- 
pany the tables of symptoms and 
causes. Illustrated and described are 
methods for checking performance of 
various components as well as precau- 
tions to be observed when making tests 
or replacements. Instructions for mak- 
ing some of the more troublesome ad- 
justments to a receiver are given. How- 
ever, the book deals with locating trou- 
ble and correcting it rather than with 
principles and theory.” 

“Well, I can see where something 
along that line could be helpful. I know 
that RCA’s ‘Pict-O-Guides,’ which did 
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By JOHN T. FRYE 
LOGIC AND BEYOND 


the same thing on a smaller scale, were 
mighty helpful to me when I was get- 
ting started in TV service. The human 
mind is a funny thing; it quite often 
refuses to use all it knows. When a 
technician is confronted with a par- 
ticular symptom, he tends to expect it 
to be produced by the same thing that 
was wrong in the last set he serviced 
with that symptom. Quite often the 
proximity of this last case will blind 
him to all other possibilities. 

“A check chart such as this will re- 
mind him of these other possible causes 
and permit him to check them in the 
best order. Some checks should be 
made simply because they are easiest 
and quickest made. Others should take 
precedence because experience teaches 
they cause the trouble most often. But 
in any case a really good check chart 
can be very helpful by presenting the 
whole picture of the symptom, with all 
its possible ramifications, to the tech- 
nician so that he does not overlook any 
of them. But how did you happen to 
buy a technical book?” 

“To confess the truth, I decided I 
needed something. Remember that case 
of intermittent hum in Mrs. Palmer’s 
TV set I have been fighting for the past 
couple of weeks? Well, last night I 
finally cured it; but the experience has 
taken all the conceit out of me. I’ve 
concluded I’m not one tenth the TV 
technician I had supposed.” 

“Tell me more!” Mac encouraged. “I 
find the picture of you eating humble 
pie a strange and delightful one.” 

“OK. To refresh your memory, let’s 
start at the beginning of the revolting 
story. The complaint was hum in the 
audio. When I arrived on the scene, I 
found the hum just a little above nor- 
mal; but it was really not bad. Mrs. 
Palmer explained it was much worse 
at times. She was sure that the picture 
was not affected by the hum when it 
did become worse, and she thought— 
she could not be sure—that turning 
down the volume control had no effect 
on the hum when it was bad. Of course 
I thought of filter capacitors that 
opened intermittently, of heater-to- 
cathode shorts inside tubes, and the 


other usual causes of hum. Since the 
tubes were the easiest things checked, 
I started there. One of the i.f. ampli- 
fiers when tapped lightly produced a 
sharp increase in the hum.” 

“That’s it!” Mrs. Palmer said when 
she heard the hum come up. “That’s 
the sound I was telling you about.” 

“I replaced the tube with a new one, 
and observed that the slight hum I had 
noticed originally had disappeared. 
Then I took off, but I did not feel good 
about the job. You know that funny 
sort of a hunch you have about some 
service jobs in which you have not sat- 
isfied yourself that you cured the trou- 
ble, no matter what the customer 
thinks? Well, I had this feeling very 
strongly. 

“The hunch was right, too, for about 
four or five days later Mrs. Palmer 
called and said the hum was back as 
bad as ever. In fact, I could hear it on 
the phone. I told her not to turn the 
set off and that I'd be right over. As I 
entered the door of her house, I could 
hear a very loud and raucous hum com- 
ing from the set; but as I closed the 
door behind me, the hum ceased ab- 
ruptly and the set played as sweet as 
you please. 

“However, having heard the sound 
myself, I was sure I could find it. I 
pulled the chassis and disconnected the 
filter capacitors one by one. There was 
no capacitor whose removal produced a 
hum anywhere nearly as loud as the 
one I had heard when I came in. What’s 
more, every capacitor I cut out had 
some effect on the picture. I examined 
the whole audio system wire by wire, 
looking for some way that the filament 
voltage could reach a grid, but I 
couldn’t find a thing wrong. Finally I 
replaced the chassis in the cabinet and 
let it run for a half hour while I tapped, 
pulled, and tugged at everything above- 
deck without being able to make the 
hum return. Finally I told Mrs. Pal- 
mer that if she did not mind I should 
like to come over and watch TV with 
her and Mr. Palmer some evening, just 
so I might have a chance to catch the 
hum starting. She suggested last night. 

“I took along a copy of Rapio & TV 
News and went over. While they 
watched the set, I read my magazine. 
After the set had been on about an 
hour, suddenly, with no warning what- 
ever, it burst forth with that terrific 
hum. I was on it like a cat on a mouse, 
but I moved very carefully so as not to 
cause the hum to cut out before I had 
a chance to do some checking. First I 
turned the volume control entirely off. 
The sound from the program disap- 
peared, but the hum level stayed the 
same. Switching channels had no ef- 
fect whatever. Finally I did something 
I don’t ever recall doing before, and I 
still can’t say why I did it: I reached 
in and pulled one speaker lead loose 
from its jack. The hum kept right on! 

“By now I really thought I had 
popped my cork, but-I cautiously pulled 
back a corner of the back and looked 
inside. The source of the hum was im- 
mediately apparent. The set is one of 

(Continued on page 163) 
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THOUSANDS OF SERVICE DEALERS Save repeat cats 


MAKE MONEY EVERY DAY wit, Be 
DYNA-QUIK 550 


DYNAMIC MUTUAL CONDUCTANCE TUBE TESTER 


Tests over 95% 


OF ALL POPULAR TV TUBES*— IN SECONDS 
It’s easy and profitable to check all the tubes in a 
TV set with Dyna-QuIk—on every service call. 
Cuts servicing time. Creates more on-the-spot 
tube sales. Saves repeat calls, protects service 
guarantee. 
Dyna-QuiK 500 measures true dynamic mutual 
conductance, completely checks tubes with labora- 
tory accuracy under actual operating conditions 
right in the home. 
Tests each tube for shorts, grid emission, gas con- 
tent, leakage, dynamic mutual conductance and 
life expectancy. One switch tests everything. No 
$10925 roll charts. No multiple switching. Makes com- 
Net — plete tube test in as little as 12 seconds. Large 
4\%-inch plastic meter shows tube condition on 
ing case. Size: 15% x 14% x 5% in. Weighs only 12 Ibs. ““Good-Bad” scale or in micromhos on scales cali- 
Has 7-pin and 9-pin straighteners on panel. brated 0-6,000 and 0-18,000. Used in home or 
Cuts testing time in half . . . Doubles tube sa‘es. shop, DyNA-QuIK is a proved money-maker! 


Dyna-Quik 500. Easily portable in luggage-style carry- 


: 
Tests and repairs RRevuvenator 
TU Pictwre Tubes NY sua 


Quickly spots and corrects picture tube troubles 

right in the home, without removing tube from 

set. Restores emission, checks leakage, repairs in- 

ter-element shorts and open circuits. Life test 

checks gas content and predicts remaining useful 

life. Grid cut-off reading indicates picture quality 

customer can expect. Eliminates tube transporta- Deluxe CRT 400. With 4%-in. plastic 
tion, cuts service-operating costs. Also saves meter. Weighs only 5 ibs. Luggage style 
money on TV set trade-in reconditioning. Earns carrying case. Size: 11x74 x5. 
dollars in minutes—pays for itself over and over Builds cust fid in your 


. service. Makes new picture 
again. sales easier. 


Proved in Use by Servicemen Everywhere. 


See your B& K Distributor or send for facts 
on “Profitable TV Servicing in the Home” G co. 
and informative Bulletins 500-400N 3726.N. 5 port Ave. + C IHlin 
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HEATHKIT ETCHED CIRCUIT, PUSH-PULL 


5” Oscilloscope Kit 


COLOR TV 


The previous Heathkit oscilloscope(Model O-10) which 
was already a most remarkable instrument, has been im- 
proved even further with the release of the Heathkit 
Model O-11. It incorporates all the outstanding features 
of the preceding model, plus improved vertical linearity, 
better sync stability, especially at low frequencies, and 
much-improved over-all stability of operation, including 
less vertical bounce with changes in level. These improve- 
ments in the Model O-11 circuit make it even more ideally 
suited for color TV servicing, and for critical observations 
in the electronic laboratory. Vertical response extends 
from 2 CPS to 5 MC without extra switching. Response 
only down 2.2° DB at 3.58 MC. The 11!-tube circuit 
features a SUP1 cathode-ray tube. Sync circuit functions 
effectively from 20 CPS to better than 500 kc in five steps. 
Modern etched circuit boards employed in the oscillo- 
scope circuit cut assembly time almost in half, permit a 
level of circuit stability never before achieved in an 
oscilloscope of this type, and insure against errors in 
assembly. Both vertical and horizontal output amplifiers 
are push-pull. Built-in peak-to-peak calibrating source — 
step-attenuated input — plastic molded capacitors and top- 
quality parts throughout — pre-formed and cabled wiring 
harness — and numerous other “extra” features. A pro- 
fessional instrument for the serviceshop or laboratory. 
Compare its specifications with those of scopes selling in 
much higher price brackets. You can’t beat it! 


MODEL O-11 


e@e2e2eee0802020000008000008808888888 


FEWER DOLLARS BRING MORE REAL 
QUALITY. 

@ Factory-to-you sales eliminate extra profit margin. 
@ “Build-it-yourself’’ eliminates labor charge. 

@ Heath purchasing power cuts component costs. 


PERSONAL SERVICE ASSURES 
CUSTOMER SATISFACTION. 


@ You deal directly with the manufacturer. 
@ We are interested in you before and after sale. 


Hecithekit 


ARE YOUR BEST BUY... 


PROVEN DESIGNS MEAN RELIABLE 

PERFORMANCE. 

@ Research and development efforts concentrated on kits 
only. 

@ All kits guaranteed to meet advertised specifications. 

EVERY KIT BACKED BY WORLD-WIDE 

REPUTATION. 

@ The world's largest manufacturer of electronic equip- 
ment in kit form. 

@ Producer of more than a million electronic kits for the 
home workshop and industry. 

EASY TIME-PAYMENT PLAN TO FIT YOUR 

BUDGET- 
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Yow. HEATHKIT ETCHED CIRCUIT 


GREATEST SELECTION, __ 5" Oscilloscop e Kit 


Whether 

yo 

ieocats! ‘al interest is in 
Or just ©xperimentin, 
eeds. You can " 


servicing, %. Brand new model with improved performance 
there are specifications. 


equip o ; 
m entlve Full 5" scope for service work at a remarkably 


low price. 
yourself” electronic 
“ kits displayed in 
of the tremendoy 
. $ arra 
tronic equipment ee ad o 


* 
% Attractively styled front panel in charcoal gray with 
sharp white lettering, 

* 


Easy to build from step-by-step instructions and large 
pictorials. Not necessary to read schematic. 


This new and improved oscilloscope retains all the outstanding features of the 

preceding model, but provides wider vertical frequency response, extended sweep- 

generator coverage, and increased stability. A new tube complement and improve- 

ments in the circuit make these new features possible. Vertical frequency response 

is essentially flat to over 1 mc, and down only 1% DB at 500 kc. The sweep 

generator multivibrator functions reliably from 30 to 200,000 CPS, almost twice 

the coverage provided by the previous model. Deflection amplifiers are push-pull, 

and modern etched circuits are employed in critical parts of the design. A SBP1 

cathode-ray tube is used. The scope features external or internal sweep and sync, 

one volt peak-to-peak reference voltage, 3-position step-attenuated input, adjustable 

spot-shape control, and many other “extras” not expected at this price level. A 

calibrated grid screen is also provided for the face of the CRT, allowing more 

precise observation of wave shapes displayed. The new Model OM-2 is designed MODEL OM-2 

for general application wherever a reliable instrument with good response charac- 

teristics may be required. Complete step-by-step instructions and large pictorial “4 y oy 
se 


diagrams assure easy assembly. Shpg. Wt. 


21 Lbs. 
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HEATHKIT LOW CAPACITY PROBE KIT HEATHKIT ELECTRONIC SWITCH KIT 


Oscilloscope investigation of high frequency, high im- This handy device allows simultaneous oscilloscope observation of 
pedance, or broad bandwidth circuits encountered in two signals by producing both signals, alternately, at its output. It 
television requires the use of a low-capacity probe to features an all-electronic switching circuit, with no_ moving parts. 
prevent loss of gain, circuit loading, or waveform dis- Four switching rates are selected by a panel switch. Provides actual 


tortion. The Heathkit low-capacity probe may be used 
with your oscilloscope to eliminate 

these effects. It features a variable cap- No. 342 
acitor, to provide correct -instrument $3 50 
,impedance match. Also, the ratio of * 
attenuation can be varied. Shpg. Wt. 1 Lb. 


HEATHKIT SCOPE DEMODULATOR PROBE KIT 
Extend the usefulness of your oscilloscope by employing 
this probe. Makes it possible to observe modulation of 
RF or IF carriers found in TV and radio receivers. 
Functions much like an AM detector to pass only modu- 
lation of signal, and not the signal itself. Among other 
uses, it will be helpful in alignment 

work, as a signal tracer, and for deter- NO. 337-C 
mining relative gain. Applied voltage $ 50 
limits are 30 volts (RMS) and 500 3 e 
volts DC. It uses an etched circuit shpg. wr. 1 tb. 
board to simplify assembly. 
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gain for input signals, and has a frequency response of + 1 DB from 
0 to 100 ke. Sync output provided to control and 

Stabilize scope sweep. Will function at signal levels as MODEL S-3 
low as 0.1 volt. This modern device finds many ap- 

plications in the laboratory and service shop. It $2195 
employs af entirely new circuit, and yet is priced ° 
lower than its predecessor. Shpg. Wt. & Lbs. 


HEATHKIT VOLTAGE CALIBRATOR KIT 


This entirely new voltage calibrator produces near-perfect square 
wave signals of known amplitude. Precision 1% attenuator resistors 
assure accurate output amplitude, and multivibrator circuit guaran- 
tees good, sh Square waves, as distinguished from clipped sine 
waves. Output frequency is approximately 1000 CPS. Fixed outputs 
selected by panel switch are; .03, 0.1, 0.3, 1.0, 3.0, 10, 30, and 100 volts 
eee. ewe oon of ae 

Signal amplitudes by comparing to known peak-to- 

peak output of VC-3 on an oscilloscone. Will also MODEL VC-3 
double as a Square wave generator at 1000 cycles for S 50 
determining gain, fre a response, or phase- 12 e 
shift characteristics of audio amplifiers. Equally nog. wy. 4 tbs. 
— in the laboratory or in radio and TV Service 

shops. 


Voltmeter Kit 


The fact that this instrument is the world’s largest-selling 
VTVM says a great deal about its accuracy, reliability, 
and overall quality. The V-7A is equally popular in the 
laboratory or service shop, and represents an unbelievable 
test equipment bargain, without a corresponding sacrifice 
in quality. Its appearance reflects the performance of 
which it is capable. A large 442” panel meter is used for 
indication, with clear, sharp calibrations for all ranges. 
Front panel controls consist of a rotary function switch 
and a rotary range selector switch, zero-adjust, and ohms- 
adjust controls. Precision 1% resistors are used in the 
voltage divider circuits and etched circuits are employed 
for most of the circuitry. This makes the kit much easier 
to build, eliminates the possibilixy of wiring errors, and 
assures duplication of laboratory instrument performance. 
This multi-function VIT'VM will measure AC voltage 
(rms), AC voltage (péak-to-peak), DC voltage, and re- 
sistance, There are 7 AC (rms) and DC voltage ranges of 
0-1.5, 5, 15, 50, 150, 500, and 1500. In addition, there are 
7 peak-to-peak AC ranges of 0-4, 14, 40, 140, 400, 1400, 
and 4000. 7 ohmmeter ranges provide multiplying factors 
of X1, X10, X100, X1000, X10K, X100K, and X1 meg- 
ohm. Center-scale resistance readings are 10, 100, 1000, 
10K, 100K ohms, 1 megohm, and 10 megohms. A DB 
scale is also provided. The precision and quality of the 
components used in this VTVM cannot be duplicated at 
this price through any other source. Model V-7A is the 
kind of instrument you will be proud to own and use. 


/VOLT VOM KIT 
20,000 ohms-per-volt DC and 5,000 ohms-per-volt AC. Measuring 
, 1500, and 5000 volts for both AC and DC, Also measures current 
peres, 15 ma, 150 ma, 500 ma, and 15 a. Resistance ranges provide 
10,000, resulting in center scale readings of 15, 15,000, and 150,000 
10 db to +65 db. Housed in attractive black bakelite case with 
¢ instrument provides a total of 25 meter ranges MODEL MM-1 
Oys a Sensitive 50 microampere, 44%” meter and 
ier resistors. Requires no external power, and is, $2950 
pplications where no AC power is available. Shpg. Wt. 6 Lbs. 
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HEATHKIT HANDITESTER KIT 

The Model M-i measures AC or DC voltage at 0-10, 30, 300, 
1000, and 5000 volts. Direct current ranges are 0-10 ma, and 
0-100 ma. Ohmmeter ranges are 0-3000 (30 ohm center scale) 
and 0-300,000 ohms (3,000 ohms center scale). Uses a 400 
microampere meter for sensitivity of 1000 ohms-per-volt. A 
very popular test device for the home experimeter, electricians, 
and appliance repairmen, and for use as an “extra” instru- 
ment in the service shop. Its small size and rugged construction 
make it perfect for any portable application. MODEL M-1 
Easily slips into your tool box, glove com- 

partment, coat pocket, or desk drawer. Top $1450 
quality, precision components employed “f 
throughout. Shpg. Wt. 3 Lbs. 
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HEATHKIT NEW AUDIO VACUUM TUBE 


aeomegee ors egg Voltmeter Kit 


| F 

‘cto * amie spection, and inspection f 

tte 9 Off of our own Production |j sect 
e finest “build-it-yourseif hat 


% Brand new circuit for extended frequency response 
and added stability. 


% Ten accurate ranges from 0-.01 to 0-300 volts. 


* Modern, functional panel styling. “On-off’ switch 
at both extreme ends of range switch. 


This brand new AC vacuum tube voltmeter emphasizes stability, broad frequency re- 
sponse, and sensitivity. It is designed especially for audio measurements, and low-level AC 
measurements in power supply filters, etc. Employs a cascode amplifier circuit with 
cathode-follower isolation between the input and the amplifier, and between the output 
stage and the preceeding stages. An extremely stable circuit with high input impedance 
(1 megohm at 1000 CPS). Response of the AV-3 is essentially flat from 10 CPS to 200 
kc, and.is usable for tests even beyond these frequency limits. Increased damping in the 
meter circuit stabilizes the meter for low frequency tests. Nylon insulating bushings at 
the input terminals reduce leakage, and permit the use of the 5-way Heath binding post. 


The extremely wide voltage range covered by the AV-3 makes it especially valuable not 
only in high-fidelity and service work, but also in experimental laboratories. AC (RMS) 
voltage ranges are 0-.01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 V. Decibel ranges cover MODEL AV-3 
~—52 DB to +52 DB. An entirely new circuit as compared to the previous model. Em- 
$9Q%5 em. 


ploys 1% precision multiplier resistors for maximum accuracy. Handles AC. measure- 
5 Lbs, 


ments from a low value of one millivolt to a maximum of 300 volts. 
S@eeeeeceeoeeoeoo ooo so eee eeeeoeeeeaeoeseeeeeeeeeeeeeeeeeeeeeeee eee 


HEATHKIT AUDIO WATTMETER KIT HEATHKIT AUDIO ANALYZER KIT 
This instrument measures audio power directly at 4, 8, 16, or This multi-function instrument combines an AC VTVM, an 
600 ohms. Load resistors are built in. Covers 0-5 MW, 50 audio wattmeter, and an intermodulation ep into one 
MW. 500 MW. 5 W. and $0 W full scale. Provides 5 switch- case, with combined input and output terminals and built-in 
, 4 oT high and low frequency oscillators. The VTVM ranges are 
selected DB ranges covering from —10 DB to +30 DB. Large 01, .03, .1, .3, 1, 3, 10, 30, 100, and 300 volts (RMS). Wattmeter 
4¥," 200 microampere meter and precision ranges are-.15 MW, 1.5 MW, 15 MW, 150 
multiplier resistors insure accuracy. Frequen- MODEL AW-1 MW, 1.5 W, 15 W, 150 W. IM scales are 1%, 
3%, 10%, 30%, and 100%. Provides in. MODEL AA-1 


cy response is + 1 DB from 10 CPS to 250 ke. ) 
Functions from AC power line. Use in the $2950 ternal load resistors of 4, 8, 16, or 600 ohms. $4995 
A valuable instrument for the engineer or ° 


audio laboratory or in home workshop. hpg. Wt. \ : i - 
y P Shes +o Serious audiophile. Shpg. Wt. 13 Lbs. 


HEATHKIT HARMONIC DISTORTION METER KIT HEATHKIT AUDIO OSCILLATOR KIT 


The HD-1 is equally valuable for the audio engineer or the Producing both sine waves and square waves, the Model AO-1 
Serious audiophile. Used with a low-distortion audio signal covers a frequency range of 20 to 20,000 CPS in three ranges. 


generator, this instrument will measure the harmonic content An extra feature is thermistor regulation of output for flat 
of various amplifiers under a variety of conditions. Functions response through the entire frequency range. AF output is pro- 
between 20 and 20,000 CPS, and reads distortion directly on vided at low impedance, and with low dis- 
the panel meter in ranges of 0-1, 3, 10, 30, and 100 percent tortion. Produces good sine waves, and good, 
full scale. Built-in VTVM for initial reference settings and final clean square waves with a rise time of only 
distortion readings has voltage ranges of two micro-seconds for checking square wave 
0-1, 3, 10, and 30 volts. 1% precision re- MODEL HD-1 response of audio amplifiers, etc. Designed $2450 
sistors employed for maximum accuracy. especially for the serviceman and high- ad 
Features voltage regulation and other “‘ex- s 49 50 fidelity enthusiast. A real dollar value in test Shpg. Wt. 10 Lbs. 
tras”. Meter calibrated in volts (RMS), per- * equipment. 

cent distortion, and DB. Shpg. Wt. 13 Lbs. 


MODEL AO-1 
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Audio 
Generator Kit 


This particular audio generator is “made to order” for high 
fidelity applications. It provides quick and accurate selec- 
tion of low-distortion signals throughout the audio range. 
Three rotary selector switches on the front panel allow 
selection of two significant figures and a multiplier for 
determining audio frequency. In addition, it incorporates 
a step-type output attenuator and a continuously variable 
attenuator. Output is indicated on a large 4%” panel 
meter calibrated in volts and in db, Attenuator system 
operates in steps of 10 db, corresponding with the meter 
calibration. Output ranges are 0-.003, .01, .03, .1, .3, 1, 3, 
and 10 volts rms. A “load” switch provides for the use 
of a built-in 600 ohm load or an external load of higher 
impedance when required. Output and frequency indi- 
cators accurate to within + 5%. Distortion is less than .1 
of 1% between 20 cps and 20,000 cps. Total range is 10 
cps to 100 kc. New engineering details combine to provide 
the user with an unusually high degree of operating effi- 
ciency. Oscillator frequency selected entirely by the switch 
method means that accurate resetability is provided. Com- 
parable to units costing many dollars more, and ideal for 
use in critical high fidelity applications. Shop and compare, 
and you will appreciate the genuine value of this pro- 
fessional instrument. 


HEATHKIT AUDIO GENERATOR KIT 


The Model AG-8 is a low cost, high performance unit for use 
in service shop, or home workshop. It covers the frequency 
range of 20 cps to | mc in five ranges. Output is 600 ohms, and 
overall distortion will be less than .4 of 1% from 100 cps through 
the audible range. Output is available up to 10 volts, under no 
load conditions, and output remains constant 

within +1 db from 20 cps to 400 kc. A five- MODEL AG-8 
step attenuator provides control of the out- $2950 
put. Precision resistors are employed in the bd 
frequency determining network. Shpg. Wt. 11 Lbs. 


a 
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HEATHKIT VARIABLE VOLTAGE 

REGULATED POWER SUPPLY KIT 

This power supply is regulated for stability, and the amount of 
DC output available from the power. supply can be controlled 
manually from zero to 500 volts. Will provide regulated output 
at 450 volts up to 10 ma, or up to 130 ma at 200 volts output. 
In addition to furnishing B-plus, the power supply provides 6 
volts AC at 4 amperes for filaments. Both the B-plus output 
and the filament output are isolated from MODEL PS-3 
ground. Ideal power supply for use in experi- 

mental work in the laboratory, the home work- $3550 
shop, or the ham shack. Large 414" panel bd 
meter indicates output voltage or current.  Shpg. Wt. 17 Lbs, 
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supply uses a selenium rectifier. 


Here is an RF signal generator for alignment applications in the service shop or the 
home workshop. Thousands of these units are in use in service shops all over the 
country. Produces RF signals from 160 kc to 110 mc on fundamentals on five bands. 
Also covers from 110 mc to 220 mc on calibrated harmonics. RF output is in 
excess of 100,000 microvolts at low impedance. Output is controllable with a 
step-type and a continuously variable attenuator. Front panel controls provide 
selection of either unmodulated RF output or RF modulated at 400 cps. In addition, 
two to three volts of audio at approximately 400 cps are available at the output 
terminals for testing AF circuits. Employs a 12AU7 and a 6C4 tube. Built-in power 


HEATHKIT 
Signal 
Generator Kit 


* No calibration required with pre-aligned coils, 
* Modulated or unmodulated RF output. 


* 110 mc to 220 mc frequency coverage, 


MODEL 
$G-8 


One of the most outstanding features about the Model SG-8 is the fact that it 


can be built in just a few hours, even by one not thoroughly experienced in elec- 
tronics work. Complete step-by-step instructions combined with large pictorial 
diagrams assure successful assembly. Pre-aligned coils make calibration from an 


external source unnecessary. 


HEATHKIT LABORATORY GENERATOR KIT 


This laboratory RF signal generator covers from 100 kc to 30 mc 
on fundamentals in five bands. The output signal may be pure 
RF, or may be modulated at 400 cycles from 0 to 50%. Provision 
for external modulation has been made. RF output available up 
to 100,000 microvolts. Output controlled by a fixed step and a 
variable attenuator. Output impedance is 50 ohms. Panel meter 
reads RF output or percentage of modulation. 
Incorporates voltage regulated B+ supply, 
double shielding of oscillator circuits, copper 
plated chassis, and other “‘extras.” 


MODEL LG-1 


$489 


Shpg. Wt. 16 Lbs. 


HEATHKIT LINEARITY PATTERN GENERATOR KIT 


This instrument supplies information for white dots, cross-hatch 
pattern, horizontal bar pattern, or vertical bar pattern. It feeds 
video and sync signals to the set under test, with completely con- 
trolled gain, and unusual stability. Covering channels 2 to 13, 
the LP-2 will produce 5 to 6 vertical bars and 4 to 5 horizontal 
bars. The dot pattern presentation is a must for the setting of 
color convergence controls in the color TV set. Panel provision 
made for external sync if desired. Use for adjustment of vertical 
and horizontal linearity, picture size, aspect opel LP-2 
ratio, and focus. Power supply is regulated for 

added stability. Essential in the up-to-date TV $9950 
STS Ds Shpg. Wt. 7 Lbs. 


8 Lbs, 


$] so Shpg. Wt. 


TRO RRR RREREREREERESRERSRSESESSRASRAR EASA AAA Aaa 


HEATHKIT TV ALIGNMENT GENERATOR KIT 

This improved sweep generator model provides essential stability 
and flexibility for work on FM, monochrome TV, or color TV 
sets. Covers 3.6 mc to 220 mc in four bands. Provides usable out- 
put even on harmonics. Sweep deviation from 0-42 mc, depend- 
ing on base frequency. All-electronic sweep circuit eliminates 
unwieldy mechanical arrangements. Includes built-in crystal 
marker generator providing output at 4.5 mc 

and multiples thereof, and variable marker MODEL TS-4A 
covering 19 to 60 mc on fundamentals and from 

57 to 180 mc on harmonics. Effective two- $4950 
way blanking. Shpg. Wt. 16 Lbs. 


HEATHKIT CATHODE RAY TUBE CHECKER KIT 


This instrument checks cathode emission, beam current, shorted 
elements, and leakage between elements in electro-magnetic 
picture tube types. It eliminates all doubt for the TV serviceman, 
and even more important, for the customer. Features its own 
self-contained power supply, transformer operated to furnish 
normal test voltages for the CRT. Employs spring-loaded switches 
for maximum operator protection. Large 414” meter indicates 
CRT condition on “‘good-bad”’ scale. Luggage- 

type portable case ideal for home service calls. MODEL CC-1 
Special “‘shadowgraph” test permits projection $29250 
of light spot on screen. Also gives relative check 9 

of picture tube screen coating. Shpg. Wt. 10 Lbs, 


Tube Checker Kit 


This fine piece of test gear checks tubes for quality, 
emission, shorted elements, open elements, and filament 
continuity. Will test all tube types normally encountered 
in radio and TV service work. Sockets provided for 4, 5, 
6, and 7-pin large, rectangular, and miniature types, 
octal and loctal types, the Hytron 9-pin miniatures, and 
pilot lamps. Condition of tubes indicated on a large 44%” 
meter with multi-color “good-bad” scale. An illuminated 
roll chart is built right in, providing test data for various 
tube types. This tester provides switch selection of 14 
different filament voltage values from 0.75 volts to 117 
volts. Individual switches control each tube element. 
Close tolerance resistors employed in critical test circuits 
for maximum accuracy. A professional instrument both 
in appearance and performance. 

The Model TC-2 is very simple to build, even for a 
beginner. It employs a color-coded cable harness for 
neat, professional under-chassis wiring. Comes with at- 
tractive counter style cabinet, and portable cabinet is 
available separately. At this price, even the part-time 
serviceman can afford his own tube checker for maxi- 
mum efficiency in service work, 
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HEATHKIT TV PICTURE TUBE 
TEST ADAPTER 
ee Designed especially for use with the Model 
” 

—— 415" meter with tn r “goo TC-2 tube checker. Use it to test TV picture MODEL 355 
wie ee tubes for emission, shorts, etc. Consists of $450 
. so) 12-pin TV tube socket, 4 ft. cable, octal 4 ° 
* Separate tube pies bi switches vent ot connector, and necessary technical data. Shpg. Wt. 

escence, os noe Not a kit. 1 Lb. 
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HEATHKIT PORTABLE = . HEATHKIT VISUAL-AURAL SIGNAL TRACER KIT 
TUBE CHECKER KIT ae Although designed primarily for radio receiver work, this 
: % valuable instrument finds extensive application in FM and 

This portable tube checker is identical, / ‘ TV servicing as well. Features a high-gain channel with de- 
electrically, with the Model TC-2. How- a modulator probe, and a low-gain channel with audio probe. 
ever, it is housed in an attractive and Will trace signals in all sections of a radio receiver and in 
practical carrying case, finished in prox~ many sections of a FM set or TV receiver. Uses built-in 
ylin impregnated material. The cor MOD : speaker and electron beam eye tube for in- 
detachable. and the bandwene ae ; dication. Also features built-in wattmeter | MODEL T-3 

‘4 tisidesl facie eka = and a noise locater circuit. Provision for 
plated. This rugged uait is 3 ge Oe patching speaker and/or output transformer $23°° 


Service calls or any portable applica n. ? Dae euheomed Gut. Shoo. W?. 9 bbe. 


CAPACITY METER KIT 


Operation of this instrument 
is simplicity. itself. One has 
only to connect a capacitor > 


proper range, and read the — 
capacity value directly on 
the large 414” meter cali- — 
brated in mmf and mfd. | re c a 
Ranges are 0 to 100 mmf, 1,009 mm pes coe HEATHKIT CONDENSER CHECKER KIT 
e. Pre The Model C-3 consists of an AC powered bridge for both 
capacitive and resistive measurements. Bridge balance is in- 
dicated on electron beam eye tube, and capacity or resistance 
value is indicated on front panel calibrations. Measures 
duction line checkishied ernest , : capacity in four ranges from .00001 mfd to .005 mfd, .001 
: Bae) : mfd to .5 mfd, .1 mfd to 50 mfd, and 20 mfd to 1000 mfd. 
* - Measures resistance in two ranges, from 100 ohms to 50,000 
: ohms, and from 10,000 ohms to 5 megohms. Selection of 
ueAarit comPaNy five different polarizing voltages for check- noon C3 
oun ing capacitors, from 25 volts DC to 450 * 
A ed volts DC. Checks paper, mica, ceramic, 4 50 
and electrolytic capacitors. Indicates power 1S + 
factor of electrolytic condensers. Shpg. Wt. 7 Lbs. 
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HEATHKIT 
Impedance 
Bridge Kit 


* Y2% precision resistors and silver-mica 
capacitors. 


* Battery-type tubes, no warm-up required, 


* Built-in phase shift generator and 
amplifier. 


The Model IB-2 is a completely self-contained unit. It has a built-in power 
supply, a built-in 1000 cycle generator, and a built-in vacuum tube detector. 
Provision has been made on the panel for connection to an external detector, 
an external signal generator, or an external power supply. A 100-0-100 micro- 
ampere meter on the front panel provides for null indications. Measures 
resistance from 0.1 ohm to 10 megohms, capacitance from 10 mmf to 100 
mfd, inductance from 10 mh to 100 h, dissipation factor (D) from 0.002 to 1, 
and storage factor (Q) from 0.1 to 1000. % of 1% decade resistors employed 
for maximum accuracy. Typical accuracy figures are: resistance, +3T; 
capacitance +3%; inductance, +10%; dissipation factor, +20%; storage 
factor, +20%. Employs a Wheatstone bridge, a Capacity Comparison bridge, MODEL 
a Maxwell bridge, and a Hay bridge. Special two-section CRL dial provides IB-2 

maximum convenience in operation. Use the Model IB-2 for determining 


: . . Shpg. Wt. 
values of unmarked components, checking production or design samples, etc. ve 


12 Lbs. 


A real professional instrument. 


HEATHKIT “Q” METER KIT 

The Q Meter permits measurement of inductance from 1 micro- 
henry to 10 millihenries, ‘“‘Q’’ on a scale calibrated up to 250 full 
scale, with multiplying factors of 1 or 2, and capacitance from 
40 mmf to 450 mmf, +3 mmf. Built-in variable oscillator per- 
mits testing components from 150 kc to 18 mc. Large 444” panel- 
mounted meter is features. Very handy for checking peaking 
coils, chokes, etc. Use to determine values of 

unknown condensers, both variable and fixed. MODEL QM-1 
Compile data for coil winding purposes, or $4450 
measure RF resistance. Distributed capacity, ° 
and Q of coils. Shpg. Wt. 14 Lbs. 


HEATHKIT 6-12 VOLT BATTERY ELIMINATOR KIT 


This completely modern battery eliminator will supply DC out- 
put in two ranges for both 6-volt and 12-volt automobile radios. 
The output is variable for each range, so that operating voltage 
can be raised or lowered to determine how the receiver functions 
under adverse conditions. Range is 0-8 volts DC or 0-16 volts 
DC. Will supply up to 15 amperes on the 6-volt range, or up to 7 
amperes on the 12-volt range. Two 10,000 microfarad output 
filter capacitors insure smooth DC output. Two 

Separate panel meters indicate output voltage MODEL BE-4 
or output current. Makes it possible to test $3]5° 
automobile radios inside at the workbench. bad 
Will also double as a battery charger. Shpg. Wt. 17 Lbs. 
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HEATHKIT ISOLATION TRANSFORMER KIT 


This device isolates equipment under test from the power line. 
It is rated at 100 volt-amperes continously, or 200 volt-amperes 
intermittently. AC-DC sets may be plugged directly into the IT-1 
without the chassis becoming “‘hot.”’ Additionally, since the IT-1 
is fused, it is ideal for use as a buffer between the power line and 
a questionable receiver, or a new piece of equipment. Protects 
main fuses. Features voltage control, allowing 
control of the output from 90 volts to 130 volts. MODEL IT-1 
Panel meter monitors output voltage. A very $165° 
handy device at an extremely low price. ° 
Shpg. Wt. 9 Lbs. 


HEATHKIT 6-VOLT VIBRATOR TESTER KIT 
This instrument functions very much like a tube checker, to test 
auto radio vibrators. Vibrator condition is indicated on a simple 
““good-bad”’ scale. Tests for proper starting and overall quality 
of operation, of both interrupter and self-rectifier types of 6-volt 
vibrators. The model VT-1I is designed to operate from any bat- 
tery eliminator capable of delivering continuously variable out- 
put from 4 to 6 volts DC at 4 amperes or more. Jt is an ideal 
companion unit for the Heathkit Model BE-4 
battery eliminator. The construction book for MODEL VT-1 
the VT-1 contains vibrator test chart for popu- $1450 
lar 6-volt vibrator types. A real time saver! ° 
Shpg. Wt. 6 Lbs. 


Transmitter Kit 


The Heathkit DX-100 transmitter is in a class by itself in 

that if offers features far beyond those normally received 

at this price level. It takes very little listening on the bands 

to discover how many of these transmitters are in opera- 

tion today. A truly amazing piece of amateur gear. The 

DX-100 features a built-in VFO and a built-in modulator. 

It is TVI suppressed, and uses pi network interstage coup- 

ling and output coupling. Will match antenna impedances 

from approximately 50 to 600 ohms. Extensive shielding is 

employed, and all incoming and outgoing circuits are 

filtered. The cabinet features interlocking seams for sim- 

plified assembly and minimum RF radiation outside of 

the cabinet. Provides a clean strong signal on either phone 

$ 50 or CW, with RF output in excess of 100 watts on phone, 

e and 120 watts on CW. gor apg 7 ee from 

, 160 through 10 meters. A pair of 1625 tubes are used in 

taser gama push-pull for the modulator, and the final consists of a 

‘ pair of 6146 tubes in parallel. The VFO dial and meter 

es rileie. face are illuminated, and all front panel controls are 

located for maximum convenience. Panel meter reads 

driver plate I, final grid I, final plate I, final plate voltage, 

and modulator current. The chassis is constructed of heavy 

#16 gauge copper-plated steel. Other high-quality com- 

ponents include potted transformers, ceramic switch and 

variable capacitor insulation, silver-plated or solid-silver 

switch terminals, etc. All coils are pre-wound, and the 

main wiring cable is pre-harnessed. The kit can be built 

by a beginner from the comprehensive step-by-step in- 

structions supplied. It is a proven, trouble-free rig, that 

will insure many hours of “on-the-air” enjoyment in your 
ham shack. 


Sd ted did 
HEATHKIT VFO KIT 


You can go VFO for less than you might expect. Here is a 
variable frequency oscillator that covers 160, 80, 40, 20, 15, 
11, and 10 meters with three basic oscillator frequencies, that 
sells for less than $20: Provides better than 10 volt average RF 
output. on fundamentals. Plenty of drive for most modern 
transmitters. Requires a power source of only 

250 VDC at 15 to 20 ma. and 6.3 VAC at MODEL VF-1 
0.45A. Incorporates a regulator tube for 

stability. Illuminated frequency dial reads fre- Ss19s° 
quency directly on the band being employed. 
Temperature-compensated capacitors offset 
coil heating. 


Shpg. Wt. 7 Lbs. 


NEW HEATHKIT CW TRANSMITTER KIT 


The brand new Heathkit Model DX-20 Transmitter is one 
of the most efficient little rigs available today. Featuring an 
entirely new circuit, it is ideal for the novice, and even for 
the advanced-class CW operator. A 6DQ6A final amplifier 
provides plate power input of 50 watts. A 6CL6 oscillator is 
employed, and a 5U4GB rectifier. The transmitter features 
one-knob bandswitching to cover 80, 40, 20, 15, 11 and 10 
meters. It is designed for crystal excitation, 
but may ue excited by an — VFO. A 

i network output circuit matches antenna af 
impedances between 50 and 1000 ohms. secvercon ated 
Front panel controls are functionally located 95 
for your convenience. If you appreciate a 
pol signal on the CW bands, this is the 
transmitter for you! Shpg. Wt. 18 Ibs, 
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HEATHKIT PHONE AND CW 
Transmitter Kit 


%& 6146 final amplifier for full 65-watt plate power 
input. 


% Phone and CW operation on 80, 40, 20, 15, 11, 
and 10 meters. Pi network output coupling. 


* Purchasin 
ten, Heath Cotanaas 
$0-called “ 


is a big differen oe Switch selection of three crystals — provision for 


external VFO excitation. 


The DX-35 features a 6146 final amplifier to provide 65 watts plate power input 
on CW, with controlled carrier modulation peaks up to 50 watts on phone. In addi- 
tion, it is a most attractive transmitter. Modulator and power supplies are built-in, 
and the rig covers 80, 40, 20, 15, 11, and 10 meters with a single band-change 
switch. Pi network output coupling provided for matching various antenna im- 
pedances. A 12BY7 buffer stage provided ahead of the final amplifier for plenty 
of drive on all bands. 12BY7 oscillator and 12AU7 modulator. Provision for switch 
selection of three different crystals. Crystals reached through access door at rear. 
Front panel controls marked “off—CW-—stand-by—phone”, “final tuning”, “antenna 
coupling”, “drive level control”, and “band change switch”. Panel meter indicates 
final grid current or final plate current. A perfect low-power transmitter both for 
the novice, and for the more experienced operator. A remarkable power package 
for the price. Incidentally, the price includes tubes, and all other components neces- 
sary for assembly. As with all Heathkits, comprehensive instruction manual assures 


successful assembly. 


MODEL DX-35 


$ Os Shpg. Wt. 
€ 24 Lbs. 


HEATHKIT ANTENNA IMPEDANCE METER KIT 


This instrument employs a 100 microampere panel meter and 
covers the impedance range of 0-600 ohms for RF tests. Func- 
tions up to 150 mc. Used in conjunction with signal source, 
such as the Heathkit Model GD-1B grid dip meter, the Model 
AM.-1 will determine antenna resistance and 

resonance, match transmission lines for mini- MODEL AM-1 
mum standing wave ratio, determine receiver 

input impedance, etc. Will also double as a $1450 
phone monitor. A very valuable device for 


many uses in the ham shack. Shoe. Wi. 2 the, 


HEATHKIT ANTENNA COUPLER KIT 


This device is designed to match the Model AT-1 transmitter to 
a long-wire antenna. In addition to impedance matching, this 
unit incorporates an L-type filter which attenuates signals 
above 36 megacycles, thereby reducing TVI. Designed for 52 
ohm coaxial input. Handles power up to 75 watts, 10 through 
80 meters. Uses a tapped inductor and vari- 

able capacitor. Neon RF indicator on front MODEL AC-1 
panel. Copper-plated chassis—high quality 

components throughout—simple to build. $450 
Eliminates waste of valuable communications ik 
power due to improper matching. A “‘natu- Shpg. We. 4 Lbs. 
ral” for all AT-1 transmitter owners. 
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HEATHKIT “Q”’ MULTIPLIER KIT 


The QF-1 functions with any receiver with an IF frequency 
between 450 and 460 ke that is not AC-DC type. Operates 
from: the receiver power supply, requiring only 6.3 VAC at 
300 ma. and 150 to 250 VDC at 2 ma. Simple to connect with 
cable and plugs supplied. Provides additional selectivity for 
Separating two signals, or will reject one sig- 

nal and eliminate heterodyne. A big help on v 
crowded bands. Provides an effective Q of NOOR, Gr" 
approximately 4,000 for sharp “peak” or 

“‘null’’, Tunes to any signal within the IF 

bandpass of the receiver, without changing 

main receiver tuning dial. 


HEATHKIT GRID DIP METER KIT 


The grid dip meter was originally designed for the ham shack. 
However, its use has been extended into the service shop and 
laboratory. Continuous frequency coverage from 2 mc to 250 
me with pre-wound coils. 500 microampere panel meter em- 
ployed for indication. Use for locating parasitics, neutralizing, 
determining RF circuit resonant frequencies, 

etc. Coils are included with kit, as is a coil 4oOpEL GD-1B 
rack. Front panel controls include sensitivity 

control for meter, and phone jack for listen- $1995 
ing to zero-beat. Will also double as an ab- ° 


sorbtion-type wavemeter. Shpg. Wt. 4 Lbs, 
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MODEL BR-2 18° 


(Less Cabinet 
Ss eeeeemeree §=6|NCLUDING NEW 
EXCISE TAX# 


ee 


This kit is an ideal “first project” if you have never boil 
a Heathkit before. A good chance to “learn by doing.” 


+s Miniature tubes and al 9k 51-inch PM speaker. 
ain IF’ transformer. —_ Provision for phono jack. 


* Bose built-in antenna. 3 Transformer - operated 


— power supply. 


This sensitive and reliable instrument has already found ex- 
tensive application in prospecting, and also in medical and 
industrjal laboratories. It offers outstanding performance ata 
reasonable price. Front-panel meter indicates radiation level, 
and oral indication produced by panel-mounted speaker. © 
Meter ranges are 0-100, 600, 6,000 and $0,000 counts per 
minute, and 0—.02, .1, 1 and 10 milliroent- 

gens per hour. The probe, with expansion MODEL RC-1 
cord, employs type 6306 bismuth counter $7995 
tube, sensitive to both beta and gamma radia-  .— e 
tion: It is simple to build, even for a beginner. Shpg. Wr. 8 Lbs. 


high Nh, 
% Compact, portable.and rugged. Ss 


 basoryed circuit requires only one 67% volt ca battery 


~ and two 114 volt “A” batteries, 


a » 


HEATH COMPANY 
A Subsidiary of Daystrom, Inc. 
BENTON HARBOR 15, MICH. 


Receiver Kit 


You need no previous experience in electronics to build 
this table-model radio. The Model BR-2 receiver covers 
550 kc to 1620 ke and features good sensitivity and selec- 
tivity over the entire band. A 5%” PM speaker is em- 
ployed, along with high gain miniature tubes and a new 
rod-type built-in antenna. Provision has been made in the 
design of this receiver for its use as a phonograph ampli- 
fier, The phono jack is located on the back chassis apron. 
A transformer operated power supply is featured for 
safety of operation, as opposed to the usual AC-DC 
supply commonly found in “economy radio kits.” Don’t 
let the low Heathkit price deceive you. This is the kind 
of set you will want to show off to your family and friends 
after you have finished building it. 

Construction of this radio kit is very simple. Giant size 
pictorial diagrams and detailed step-by-step instructions 
assure your success. The construction manual also includes 
an explanation of basic receiver circuit theory so you can 
“learn by doing” as the receiver is built. The manual even 
provides information on resistor and capacitor color codes, 
soldering techniques, use of tools, etc. If you have ever 
had the urge to build your own radio receiver, the out- 
standing features of this popular Heathkit deserve your 
attention. 


CABINET: Proxylin impregnated fabric covered plywood cabinet 
available for the BR-2 receiver as shown. Complete with alumi- 
num panel, reinforced speaker grill, and protective rubber feet. 
Shipping weight 5 Ibs., part No. 91-9A.........se00-- $4.95* 


ps 


HEATHKIT PROFESSIONAL RADIATION COUNTER KIT — 


HEATHKIT CRYSTAL RECEIVER KIT 


The crystal radio of Dad’s day is back again, but with big 
improvements! The Model CR-1 employs a sealed germanium 
diode, eliminating the critical “‘cat’s whisker’ adjustment. It is 
housed in a compact plastic box, and features two Hi-Q tank 
circuits, employing ferrite core coils and variable air tuning 
capacitors. The CR-1 covers the standard broadcast band from 
540 kc to 1600 kc, and no external power is MODEL CR-1 
required for operation. Could prove valuable 95 
for emergency signal reception, This easy-to- $7 

maa kit isa real “learn by doing experience meuubeme NEW 
or the beginner, and makes an interesting EXCISE TAX$ 
project for all ages. Shpg. Wt. 3 Lbs. 


HEATHKIT ENLARGER TIMER KIT 


The Model ET-1 is an easy-to-build device for use by amateur 
or professional photographers in controlling the timing cycle 
of an enlarger. It covers the range of 0 to 1 minute with a con- 
tinuously variable, clearly calibrated scale. The timing period 
is pre-set, and the timing cycle is initiated by depressing the 
spring-return switch to the “print” position. Front panel pro- 
vision is made for plugging in the enlarger and a safelight. The 
safelight is automatically turned ‘‘on’’ when 
the enlarger is “off”. Handles up to 350 
watts. The timing cycle is controlled elec- MODEL ET-1 
tronically for maximum accuracy and relia- $]]5° 
bility. Very simple to build in only one ° 


evening, even by a beginner. Shpg. Wt. 3 Lbs. 


RADIO & TV NEWS 


May 


HEATHKIT HIGH FIDELITY 


eme 4 
Preamplifier Kit 
% 5 switch-selected inputs, each with its own level 

control. 
Ba Equalization for LP, RIAA, AES, and Early 78’s. 


x Separate bass and treble tone controls, and 
special hum control. 


Pa Clean, modern lines and satin-gold enamel finish. 


Literally thousands of these preamplifiers are in use today, because the kit meets 
or exceeds specifications for the most rigorous high-fidelity applications, and 
will do justice to the finest available program sources. Provides a total of 5 
inputs, each with individual level controls (three high-level and two low-level). 
Frequency response is within 1 DB from 25 CPS to 30,000 CPS, or within 
1% DB from 15 CPS to 35,000 CPS. Hum and noise are extremely low, with 
special balance control for absolute minimum hum level. Tone control pro- 
vides 18 DB boost and 12 DB cut at 50 CPS, and 15 DB boost and 20 DB 
cut at 15,000 CPS. Cabinet measures only 12-9/16"” W. x 3%” H. x 4%” D, 
and it is finished in beautiful satin-gold enamel. 4-position turnover and 4 
position roll-off controls provide “LP,” “RIAA,” “AES,” and “early 78” equal- 
ization, and 8, 12, 16, and 1 flat position for roll-off. Derives operating power 
from the main amplifier, requiring only 6.3 VAC at 1 ampere and 300 VDC 
at 10 MA. Easy to construct from step-by-step instructions and pictorial dia- 
grams provided. 


MODEL 
WA-P2 


19 


(With Cabinet) 
Shpg. Wt. 7 Lbs, 


HEATWKIT HIGH FIDELITY FM TUNER KIT 
SY Illuminated slide-rule dial covers 88 to 108 MC. 


Ye Modern circuit emphasizes sensitivity and 
stability. 


% Housed in attractive satin-gold cabinet to 
match WA-P2 and BC-1, 


This amazing new FM tuner can provide you with real high- 
fidelity performance at an unbelievably low price level. Cover- 
ing 88 to 108 MC, the modern circuit features a stabilized, 
temperature-compensated, oscillator, A.G.C., broadbanded 


IF circuits, and better than 10 UV sensitivity for 20 DB of 
quieting. A high gain, cascaded, RF amplifier is used ahead of 
the mixer to increase overall gain and reduce oscillator leak- 
age. It employs a ratio detector for high efficiency without 
sacrifice in high-fidelity performance. IF and ratio transformers 
are pre-aligned, as is the front end tuning unit. This means the 
kit can be constructed by a beginner, without elaborate test 
and alignment equipment. The FM-3A is designed to match 
the WA-P2 preamplifier and the BC-l1 AM MODEL FM-3A 
tuner. An illuminated slide-rule dial is em- $2595 
ployed for frequency indication. Step-by-step * 
instructions and large pictorial diagrams 
assure success. 


INCLUDING NEW 
EXCISE TAX 
(With Cabinet) 
Shpg. Wt. 7 Lbs. 


HEATHKIT BROADBAND AM TUNER KIT 


This AM tuner has been designed especially for high-fidelity 
applications. It incorporates a low-distortion detector, a 
broadband IF, and other features essential to usefulness in 
pov tea Special voltage-doubler detector employs crystal 
diodes for low distortion. Sensitivity and selectivity are excel- 
lent. Audio response is + 1 DB from 20 CPS to 2 kc, with 5 
DB of pre-emphasis at 10 kc to compensate for station roll-off. 


HEATHKIT ELECTRONIC CROSS-OVER KIT 


This unusual device functions to separate low frequencies and 
high frequencies so that they may be fed to separate amplifiers 
and to separate speakers. This eliminates the need for conven- 
tional cross-over circuits, since the Model XO-1 does the com- 
plete job electronically. Cross-over frequencies of 100, 200, 
400, 700, 1,200, 2,000 and 3,500 CPS are selectable with front 
panel controls on the XO-1, and a separate level control is 
provided for each channel. Minimizes inter- 


Vv the standard broadcast band fr 
$50 to 1600 ke. lncorperaies a 10 ke whistle- MODE 8-1 modulation distortion problems. Handlesun- MODEL XO-1 
filter and provides a 6 DB signal-to-noise $2595 limited power, since frequency division is 
ratio at 2.5 UV. RF and IF coils are pre- . accomplished ahead of the power stage. $1895 
aligned, and power supply is built-in. Incor-  'NCLUOING NEw Attenuation is 12 DB per octave, with sharp és 
zaned 4 ao . EXCISE TAX “knee” at cut-off frequency. Shpg. Wt. 6 Lbs. 


en AVC, two outputs, and two antenna (With Cabinet) 
inputs. Shpg. Wt. 8 Lbs. 
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HIGH FIDELITY 


Amplifier Kit 


This 25 watt unit is our finest high-fidelity amplifier. Using 
a special design peerless output transformer, and KT-66 
output tubes by Genalex, the Model W-5M provides per- 
formance characteristics unsurpassed at this price level. 
Frequency response is + 1 DB from 5 to 160,000 CPS 
at 1 watt. Harmonic distortion is less than 1% at 25 watts 
and 1M distortion is less than 1% at 20 watts (60 
and 3,000 CPS, 4 to 1). Hum and noise are 99 DB 
below 25 watts. Damping factor is 40 to 1. Input voltage 
for 5 watts output is 1 volt. Tubes employed are a pair 
of 12AU7’s, a pair of KT-66’s and a 5R4GY rectifier. 
Measures 13-3/32” W. x 8%” D. x 8%” H. Output im- 
pedance is 4, 8, or 16 ohms. Featured, also, is the “tweeter 
saver” which suppresses high frequency oscillation, and a 
new type balancing circuit requiring only a voltmeter for 
indication. This balance is easier to adjust, and results in 
a closer “dynamic” balance between output tubes. The 
Model W-5M provides improved phase shift character- 
istics, reduced IM and harmonic distortion, and improved 
frequency response. Conservatively rated high-quality com- 
ponents are used throughout to insure years of trouble-free 
operation. No technical background or training is required 
for assembly. Step-by-step instructions are provided for 
every stage of construction, and large pictorial diagrams 
illustrate exactly where each wire and component is to be 
placed. An amplifier for music lovers who can appreciate 
subtle differences in performance. Just. ask the audiofile 
who owns one! 


watt en ee thine we erancemyon 


HEATHKIT SINGLE CHASSIS—WILLIAMSON TYPE 
HIGH FIDELITY AMPLIFIER KIT 


The 20-watt Model W-4AM Williamson type amplifier is a 
tremendous high-fidelity bargain. Combining the power sup- 
ply and main amplifier on one chassis, and using a special- 
design output transformer by Chicago Standard brings you 
Savings without a sacrifice in quality. Employing 5881 output 
tubes, the frequency response of the W-4AM is = 1 DB from 
10 CPS to 100 ke at 1 watt. Harmonic distortion is only 1.5% 
at 20 watts. Output impedance is 4, 8, or 16 ohms. Hum 
and noise are 95 DB below 20 watts. 


MODEL W-4AM: Shpg. Wt. 28 Lbs. Express only.......$39.75 


MODEL W-4A: Consists of Model W-4AM plus Model WA-P2 pre- 
amplifier. Shpg. Wt. 35 Lbs. Express only........-.++-- 


entity siteccapiyiss 
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HEATHKIT 20-WATT HIGH FIDELITY AMPLIFIER KIT 


This high-fidelity amelifer features full 20-watt output using 
push pull 6L6 tubes. Built-in preamplifier provides 4 separate 
inputs, selected by a panel-mounted switch. It has separate 
bass and treble tone controls, each offering 15 DB boost and 
cut. Output transformer is tapped at 4, 8, 16, and 500 ohms. 
Baigned, primarily for home installations, but also used ex- 
tensively for public address _——— True MODEL A-98 
high-fidelity performance with frequency re- 

nse of + 1 DB from 20 CPS to 20,000 CPS. $355° 

otal harmonic distortion only 1% (at3 DB. e 
below rated output). Shpg. Wt. 23 Lbs. 


84 RADIO & TV NEWS 


: 


amt Cn mmiitewm&@ Bana eze mam: 


x 


HEATHKIT HIGH FIDELITY 


Range Extending 


SPEAKER SYSTEM KIT 


% High quality speakers of special design — 15” woofer 
and compression-type super-tweeter. 


“ Easy-to-assemble cabinet of furniture-grade plywood. 


% Attractively styled to fit into any living room. 
Matches Model SS-1. 


Prices, This note 
increasing our 
including this ne 
Thank you, 
HEATH COMPANy 


This range extending unit is designed especially for use with the Model SS-1 speaker 
system. It consists of a 15” woofer, providing output between 35 and 600 CPS, and 
a compression-type super-tweeter that provides output between 4,000 and 16,000 
CPS. Cross-over frequencies are 600, 1,600, and 4,000 CPS. The SS-1 provides the 
mid-range, and the SS-1B extends the coverage at both ends of the spectrum. Together, 
the two speaker systems provide output from 35 to 16,000 CPS within + 5 DB. 
This easy-to-assemble speaker enclosure kit is made of top-quality furniture-grade 
plywood. All parts are pre-cut and pre-drilled, ready for assembly and the finish of 
your choice. Complete step-by-step instructions are provided for quick assembly by 
one not necessarily experienced in woodworking. Coils and capacitors for proper MODEL 
cross-over network are included, as is a balance control for super-tweeter output $S-1B 
level. The SS-1 and SS-1B can provide you with unbelievably rich audio reproduction, 

and yet these units are priced reasonably. The SS-1B measures 29” H. x 23” W. x 95 

17%” D. The speakers are both special-design Jensens, and the power rating is 35 Shpg. Wt. 80 Lbs. 
watts. Impedance is 16 ohms. 
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HEATHKIT HIGH FIDELITY SPEAKER SYSTEM KIT 


This speaker system is a fine reproducer in its own right, covering 

50 to 12,000 CPS within + 5 DB. However, the story does not end 

MODEL there. Should you desire to expand the system later, the SS-1 is 
$S-1 designed to work with the SS-1B range extending unit — providing 
additional frequency coverage at both ends of the spectrum. It can 

& fulfill your present needs, and still provide for the future. The SS-1 
uses two Jensen speakers; an 8” midrange-woofer, and a compression- 

type tweeter. Cross-over frequency is 1,600 CPS, and the system is 

Shpg. Wt. 30 Lbs. rated at 25 watts. Nominal impedance is 16 ohms. The cabinet is a 
ducted-port bass-reflex type. Attractively styled, the Model SS-1 

Special design ducted-port, bass-reflex enclo- features a broad “picture-frame” molding that will blend with any 


* sure. i room decorating scheme. Pre-cut and pre-drilled wood parts are of 

% Two separate speakers for high and low fre- furniture grade plywood. The kit is easy-to-build, and all component 
quencies. parts are included, along with complete step-by-step instructions for 

% Kit includes all parts and complete instructions assembly. Can be built in just one evening, and will provide you with 
for assembly. many years of listening enjoyment thereafter. 


‘ORDER ba 
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ON PARCEL .POST ORDERS in- Seo ate 
clude postage for weight shown. 
RS JM CANADA and 
APO’S must include full remit- 
tance. 
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Europe's 
largest selling 
electronic tubes 


.and at standard prices! 


electronic pioneer 
since 1903 


NOT A REPLACEMENT 
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BUT AN IMPROVEMENT! _ 


NO * 


RETURNS 


NO 


MICROPHONICS 


NO 


DISTORTION 


COMPROMISE 
WITH 
> QUALITY 


NY 


AMERICAN ELITE. INC. 
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NEW PICKUP ASSEMBLY 

A new lightweight, integrated arm 
and pickup assembly which features 
low arm mass and low friction for the 
precision, non-wearing reproduction of 
current and future microgroove re- 
cordings, is now being marketed by 
Pickering and Company of Oceanside, 
N. Y. 

Known as the “Fluxvalve-Unipoise” 
pickup arm Model 194-D, the new unit 
consists of a molded pickup and arm 
with a single needle-point bearing to 
allow both horizontal and vertical mo- 
tion. The integral cartridge is de- 
signed to use the high-compliance, 
low-dynamic-mass stylus inserts de- 
veloped by the company. The pickup 
cartridge is an integral part of the 
assembly and is permanently sealed 
into the housing for life. 

The arm mounts with a single hole 
in the mounting board and is easily 
adjusted to match the height of the 
turntable surface above the board. A 


directly calibrated sliding weight al- 
lows for adjustment of the stylus force 
between one and six grams. 

Write the manufacturer direct for 
full specifications on this new unit. 


NEW TAPE REEL 

Reeves Soundcraft Corporation of 10 
E. 52nd St., New York 22, N. Y., is 
now supplying its recording tape on a 
new “Quick-thread” reel which has 
been especially designed to provide 
easier, faster loading. 

The new reel features a loading slot 
accessible at the outer edge of the reel. 
Tape is inserted in this slot and auto- 
matically guided to the hub for in- 
stant, secure attachment. When load- 
ed in this manner, the tape can ac- 
tually be fastened without the fingers 
ever touching the reel. 

Because of the wide angle formed by 
the spokes and the hub of the new 
reel, the tape can also be conveniently 
finger-loaded—a method commonly 
employed by professionals on 10%” 
reels. Each side of the reel has an in- 


dexing area with a special write-on 
surface to permit indexing of the reel 


<8 


with all types of pens and any pencil. 
The new reels are being supplied 
with the firm’s 5” and 7” tapes. 


FIVE-VOLT CARTRIDGE 

Shure Brothers, 210 Hartrey Ave., 
Evanston, Ill., is now merchandising a 
new five-volt phono cartridge that is 
especially designed for the replace- 
ment and “upgrading” markets. 

Known as the W9, the new car- 
tridge has a response out to 10,000 cps. 
This three-speed, dual-needle, dual- 
voltage crystal unit is said to improve 
the sound of even low-cost, low-gain 
phonographs using one and two tubes. 
The W9 uses the company’s “Twin 
Lever” design principle which provides 
individual 78 rpm and microgroove re- 
sponse. The needle can be replaced in 
a matter of seconds, without tools, and 
without removing the cartridge from 
the tone arm. 

A flyer listing the specific replace- 
ments for which this unit is designed 


is available from the company’s dis- 
tributors or from the advertising de- 
partment of the manufacturer itself. 


AUTO SPEAKER KITS 
General Cement Manufacturing Com- 
pany, 400 S. Wyman St., Rockford, Il., 
is making it easier for service techni- 
cians to cash in on the vogue for bet- 
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When you build your High Fidelity sound 


system, use THE VERY BEST 


LOUDSPEAKERS YOU CAN GET 


You are planning to build, or improve, your high fidelity sound system. Unstintingly, you 


FE 
gs 


in your enclosure. 


JBL Signature Loudspeakers are made with the same careful craftsmanship, the same 
precision forming and fitting that you yourself would use if you set out to make the 
finest loudspeaker the world had ever heard. JBL Signature precision speakers are the 


most. efficient loudspeakers made. 


With’a JBL Signature Loudspeaker in your high fidelity system, you can exhibit your 
components with pride, confident that those you have made yourself are being demon- 


will pour out your enthusiasm, time, and energy to get the finest music reproduction 
you can bring into your home. Get a loudspeaker that will do full credit to your handi- 
work... Install a JBL Signature Extended Range Loudspeaker, or two-way speaker system, 


MODEL D130—15” extended range loud- 
speaker The only 15” extended range 
speaker made with a 4” voice coil is the 
world-famous JBL Signature D130. The large 
voice coil stiffens the cone for crisp, clean 
bass; smooth, extended highs. Your basic 
speaker, the D130 works alone at first, 
later becomes a low frequency driver when 
you add a JBL Signature high frequency unit 
and — network to achieve the ulti- 
mate excellence of a JBL Signature two- 
way system. 


MODEL D123—12” extended range loud- 
speaker With outstanding ‘“‘presence’’ and 
clean response throughout the entire audio 
spectrum, the D123 features an unusual 
shallow construction. Only 356” deep, it is 
designed to mount flush with the wali, be- 
tween studding, in any standard wall or 
partition. Frequently, the D123 is used in 
multiples in “infinite baffle’ wall installa- 
tions. In this case the JBL Signature 075 is 
a logical high frequency unit to add when 
you advance to a two-way system. 


JBL Signature two-way systems are available as kits 


086 KIT This two-way system is made 
up of units which have been acclaimed 
by impartial authorities as the finest 
available anywhere today. Included in 
the kit are the 150-4C Low Frequency 
Driver, N500H Network, 375 High Fre- 
quency Driver, 537-509 Horn-Lens 
Assembly. These are the same units — 
including the serpentine acoustical lens 
—which are used in The Hartsfield. 

units designed originally for installation 
in the most modern theaters in the world. 


002 KIT including some of the newest 
speakers made, the JBL Signature 002 
Kit includes a D123 for low frequency 
reproduction, N2500 Network, 075 High 
Frequency Unit. The 002 Kit’ is moder- 
ately priced, yet gives the user all the 
advantages of a two-way system made 
with independent drivers. 


001 KIT Probably the most popular high 
quality two-way system on the market, 
yl . nae Signature 001 system consists 

ow Frequency Driver, N1200 
Network. O7SDLH High Frequency Assem- 
bly. The D130 may be substituted for 
the 130A without disturbing the balance 
or coverage of the system. 


May, 1957 


strated in the most effective way possible. 


MODEL D208—8” extended range loudspeaker A pre- 
cision transducer in every sense of the word, the famed 
JBL Signature 8” D208 is made with the same care 
and precision as the larger units in the James B. 
Lansing Sound, inc., line. If space and cost are major 
considerations, the D208, properly enclosed, provides 
the most lastingly satisfactory sound you can_get. It is 
widely used in top quality systems where extension 
speakers are desired for areas other than the main 
listening room. 


MODEL 175DLH high frequency 
assembly The acoustical lens is 
only available on JBL Signature 
high frequency units. The 14 ele- 
ment. lens on the 175DLH disperses 
sound within the listening area over 
a 90° ‘solid angle, smoothly, with 
equal intensity regardiess of fre- 
quency. The acoustical lens is the 
greatest contribution to lifelike 
high frequency reproduction in 
20 years, and it was developed for 
use with high fidelity equipment by 
James B. —,* Sound, Inc. In 
addition to the lens, the 175DLH 


MODEL 075 high frequency unit 
Another exclusive for James B. 
Lansing Sound, Inc. is the ring 
radiator in the JBL Signature 
075 high frequency unit. A ring. 
rather than a diaphragm, radi- 
ates into the annular throat of 
an exponential horn. The result 
is high frequency reproduction 
of unmatched smoothness and 
clarity, absolutely free of reso- 
nances and strident peaks. The 
horn is beautifully machined 
from aluminum, the entire unit 
a gratifying, solid piece of fine 
craftsmanship. Designed for 
crossover at 2500 cycles with 
me Signature N2500 Net- 
work. 


consists of a high Sracieien driver 
with complex phasing plug and a 
machined aluminum exponential 
horn. Designed for crossover at 
1200 cycles with the JBL Signature 
N1200 Network. 


ae are eg Sg kits and loudspeakers in the 

JBL Signature | your needs, you will find 
exactly the right unit or reed pce in the complete JBL 
nature catalog. Send for your free copy. A limited number 
of technical bulletins are ie available. Please ask only 
for those in which you are vitally interested. 


means 


JAMES B. LANSING SOUND, INC. 


2439 Fletcher Drive * Los Angeles 39, California 
Please send me the following: 
00 Free Catalog of JBL 
Signature Products 
TECHNICAL BULLETINS ON: 
OJ 0130 (J 0123 [J 0208 (j 175DLH (2 075 FJ 130A L 150-4C 


(J Name and address of Authorized JBL 
Signature Audio Specialist in my community 


Name 
Address 


City Zone State 


Introducing 


FIDELITY 
FOCUS 
Loudspeakers 


INew Engineering Technique Assures You— 
Bell-Clear Highs; Vibrant-Undistorted Lows. 


DUOTONE — For a quarter of a century, 
leader in the high fidelity industry, pre- 
sents for the first time, DFF, DUOTONE 
FIDELITY FOCUS LOUDSPEAKERS. A new 
high in manufacturing standards and pro- 
cedures assures you of a superb quality 
seldom found in most other loudspeakers. 
Rigid specifications adhered to and exacting 
field trials were made before this fine line 
was presented to the public. It was only 
the results of these exhaustive tests that 
Bassured us of a product worthy of the HI-Fi 
enthusiasts interests. Whether you choose a 
coaxial speaker such as the Royal or Medal- 
ion, or a woofer-tweeter combination like 
the Supreme and the Duchess, you will be 
more than satisfied with the excellent re- 
sponse these speakers afford. Stop into 
your HI-FI dealer's showroom and ask to 
hear them. Your reward will be the self- 
satisfaction of hearing excellent high fidel- 
ity sound reproduction. There's a DUOTONE 
FIDELITY FOCUS LOUDSPEAKER to match 
your system and they are priced to $53.97. 


Write today for our FREE new booklet, “An 
Objective Study of Loudspeakers”. It's de- 
signed to help you choose and install your 


speaker system, May Parts Show 
Room 655. 


“SWI 


KEYPORT NEW JERSEY 


ter sound reproduction in the family 
auto by offering a pair of speaker kits 
for such applications. . 
Incorporating two matched speakers 
(a tweeter and woofer), the kits are 


designed for installation in the rear 
deck of any automobile. Everything 
necessary to make a satisfactory in- 
stallation has been included. The kit 
provides a crossover network, a uni- 
versal installation harness connector 
that fits all cars, high styled grille, 
three-way switch, all hardware items, 
and complete instructions. 

Kit No. W9502 comes with-a high y 
polished chrome grille while Kit No. 
W9503 is decorator grey. Write the 
company for full details and prices. 


SHERWOOD FM TUNER 

Sherwood Electronic Laboratories, 
Inc., of Chicago is now offering a new 
FM tuner which has a sensitivity of 
under 1 pv. 

The Model S-3000’s sensitivity is .95 
uv. for 20 db quieting which, in effect, 
extends the FM station range to ap- 


proximately 100 miles, according to 
the company. In addition, the new 
tuner incorporates a “Feather-Ray” 
tuning eye for positive sharp focus 
tuning, a “local-distance’’ switch to 
suppress crossmodulation, and flywheel 
tuning. Other features include a.f.c., a 
precision calibrated dial, cathode-fol- 
lower output, output level control, and 
FM multiplex output. Delayed a.g.c. 
reduces IM to below 1%% at 100% 
modulation. 


30-WATT AMPLIFIER 

Fairchild Recording Equipment Com- 
pany, 10-40 45th Ave., Long Island 
City 1, N. Y., has redesigned its 25- 
watt Model 255 amplifier to raise its 
rated output to 30 watts. 

The additional power has been pro- 
vided through circuit revisions and 


by use of EL34 output tubes and a 
GZ34 rectifier. The circuit changes 
have also improved stability and over- 
all transient response. Average pro- 
duction units measure less than .1% 
IM distortion at full output. 

The 30-watt version is being offered 
at no increase in price. 


DUO-SPEED TURNTABLE 

Components Corporation of Den- 
ville, N. J., is now in production on a 
duo-speed professional-type turntable 
which is being offered in two models. 

The new turntable features a posi- 
tive-action speed control lever and a 
belt-driven, heavyweight, non-magnet- 
ic 12” turntable which insures con- 
stant speed and. silent turning. The 
unit also includes a precision 4-pole 
constant-speed motor that is magnet- 
ically shielded and a non-slip cork pad 
to protect records. 

The Model 45 is designed for han- 
dling 33% and 45 rpm discs while the 
Model 78 will play 33% and 78 rpm 
records. Rumble is —65 db and flutter 


and wow less than 1/10 of 1% r.m.s. 
The base, shown in the photograph, is 
available at slight extra charge. 


TRANSISTOR FOR AUDIO 

The Semiconductor Division of Radio 
Corporation of America, Somerville, 
N. J. has recently introduced a new 
germanium alloy p-n-p type transistor 
which has been especially designed for 
the audio output stages of auto radios 
and marine, military, and other mobile 
communications gear. 

The 2N301 and 2N301A are especially 
well suited to mass-production applica- 
tions. When used in class A service, a 
single unit can deliver a maximum-sig- 
nal power output of approximately 2.7 
watts with a power gain of 32.5 db; 
in class B push-pull service two of 
these units can deliver a maximum-sig- 
nal power output of approximately 12 
watts with a power gain of 30 db. Total 
harmonic distortion at maximum-sig- 
nal power output is less than 10%. 


NEW TONE ARM 

Ortho-Sonic Instruments, Inc., 66 
Mechanic Street, New Rochelle, N. Y. 
has added a new, shorter model radial 
pickup arm to its line of audio gear. 

The Model #100/V/4 arm retains all 
of the features of the larger model 
except that it is designed to play rec- 
ords up to 12” diameter rather than 
transcriptions. The engineering prin- 
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ciples are the same, namely the car- 
tridge transport travels in a straight 
line, thus duplicating the path of the 


original cutting stylus with zero track- 
ing error. 

The arm measures only 7%” in 
length so that it will fit even the small- 
est cabinets. The cartridge carrier will 
accept all popular cartridges either 
through simple slide-in method or with 
the usual mounting screws. Literature 
describing this arm as well as other 
of the company’s products is available 
without charge. 


“CALIFORNIAN” ENCLOSURE 

Argos Products Co. of Genoa, IIl. is 
now marketing a new speaker enclo- 
sure in factory-built or pre-finished kit 
form. 

Known as the “Californian”, the top 
of the new enclosure is finished with 
long-wearing St. Regis “Panelite” and 
the interior design uses the Jensen 
“Bass Ultrafiex” principle. The enclo- 
sure is available in two sizes, two col- 
ors, and in two forms. 

The “Californian, Jr.” is designed for 
use with 8 or 12 inch speakers and 
measures 194%” x 23%” x 13%” deep. 


The “Californian” is to be used with 
12 or 15 inch speakers and it measures 
24” x 29” x 15” deep. Both are avail- 
able assembled or in kit form in either 
blonde or mahogany finishes. 

Write the- manufacturer direct for 
prices and additional details. 

BOGEN P.A. LINE 

David Bogen Co., Inc., Paramus, 
N. J. is now offering a completely new 
line of public address amplifiers, com- 
prising twelve models. 

The new “Flex-Pak” line offers a 
new concept in styling, with its light 
weight and slim, modern look. The line 
is being offered in three series, the 
“L”, “LX’, and “LOM”. The “L” se- 
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ON ONE COMPACT CHASSIS! FISHER FM-AM TUNER, AUDIO CONTROL AND 30-WATT AMPLIFIERI 


EVERYTHING YOU NEED! 
ON ONE SUPERB CHASSIS! 


THE 


FISHER 


“500” 


HOUSANDS have asked us for it— and here it is! An extreme- 
"Th ssantivity FM-AM tuner, a powerful 30-watt amplifier, and a 
Master Audio Control —aill built on one compact chassis. Simply 
add a record changer and loudspeaker to the FISHER “500” and, as 
easily as that, you have a complete high fidelity system. Its quality — 
in the finest FISHER tradition. Its appearance — the timeless beauty 
of classic simplicity. Here is the most economical form in which you 


can own FISHER equipment. Chassis Only, $249.50 
Mahogany or Blonde Cabinet, $19.95 


Outstanding Features of THE FISHER .‘‘500”’ 


= Extreme sensitivity on FM and AM. Meter for micro-accurate tuning. ® Full 
wide-band FM detector for maximum capture ratio. 8 Powerful, 30-watt ampli- 
fier; handles 60-watt peaks. & Uniform response, 16 to 32,000 cycles, @ 4 inputs, 
including separate tape playback preamp-equalizer. @ 4, 8 and 16-ohm outputs 
match all existing speakers. ®@ Recorder output ahead of volume and tone con- 
trols. @ 7 Controls, including 9-position Channel Selector (AM, FM, AES, RIAA, 
LP, NAB, TAPE, AUX 1 and AUX 2), Loudness Contour (4-position), Vol- 
ume, Bass, Treble, AC-Power, Station Selector. ® Beautiful, die-cast, brushed 
brass escutcheon and control panel. & Pin-point, channel indicator lights. 
* Smooth, flywheel tuning. * Largest, easy-to-read, slide-rule dial, with logging 
scale. ® High efficiency FM and AM antennas supplied. @ 14 tubes plus 2 
matched germanium diodes. @ size: 13 7/16” w. x 12%” d. (excluding knobs) 
x 64%” high. 

Prices Slightly Higher In The Far West 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP., 21-23 44th DRIVE L. I. CITY 1 + N.Y. 
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PHOTO BY ALLAN DO. CRUICKSHANK 


Auto reason why today’s fastest 


selling high fidelity record changer is Collarvo 


* Simple Installation — 


the pre-wired audio cable and 
the power cord with standard plugs eliminate 
need for making solder connections. 
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Pre-cut mounting board 
available. 


aye 
©: For other features and new popular price, see your hi-fi dealer or write Dept. RV-3 
=" ROCKBAR CORPORATION 650 Halstead Avenue, Mamaroneck, N. Y. 


choose from these 
famous labels 


RCA VICTOR 


F 398 LONDON - EPIC 


c oa ae . 
long ploy'"9 select 3 record 


RECORD 


and pay only for 2 
cord 


add 25¢ ea. re 
for ship 

ACCEPT THIS AMAZING TRIAL OFFER! LEARN 
ABOUT THE RECORD DIVIDEND CLUB'S 
PROFIT SHARING PLAN & DIVIDEND POLICY 
“iL many free records 
earned throughout the year—the more rec- 
ords you buy the more you receive FREE. 
Meme FREE catalog every 
month— keep up with all the new releases. 
Lume FREE protective covers 
—every record shipped in a polyethylene bag. 
UCM planned for perfection- 
ists ‘mint’ records inspected before shipping. 


EXTRA BONUS \ si. 


445 W. 50th St., Dept. T, New York 19, N. Y. 
Please enroll me as a trial member of The RDA. I am tol 
more each) one DIVIDEND record (list price $3.98). Inj 


addition I am to receive FREE a long playing record cata-| 
log...a brochure explaining the RDA in greater detail} 


1 s plus 25¢ shipping| 
2 $ plus 25¢ shipping | 
Dividend FREE (pay only) 25¢ shipping\ 
NAME 

ADDRESS. 


5) eer +s} ee ee 
Enclosed find Check for $ 
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receive FREE with my first two selections (at $3.98 orl 


| @ Open Cathode 


Pat. No. 2757316 


TV TUBE RESTORER 


Model K-101 
$550 


List Price 


CORRECTS FOR 


© Heater-Cathode Short 
© Control Grid-Cathode Short © Low Emission 
© Open Control Grid ¢ Combinations of above 


Rema Four COMPANY 


oo cover cost 3100 N. ELSTON AVE. @ CHICAGO 18, ILLINOIS 
! | Fhore’s Alwaye Something NEW Being Developed by ; 
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ries incorporates constant voltage out- 
put taps which eliminate difficult calcu- 
lations to determine speaker matching 
transformers, special filters to improve 
speech clarity, equalized phono input 
for all cartridges, separate bass and 
treble controls, plug-in sockets for 
low-impedance transformers, pencil-in 
erase-out identification strips for all 
channels, and sturdy leather carrying 
handles. 

The “LX” series incorporates all 
these features plus an anti-feedback 
control and a built-in remote gain-con- 
trol circuit which allows changes in 
gain from distances up to 2000 feet. 
The “LOM” preamplifier has higher 
power output and gain than previous 
models made by the company, plus an 
improved circuit. 

A catalogue containing complete en- 
gineering specs on these units is avail- 
able on request. 


AUDIO CATALOGUES 
TURNTABLE OR CHANGER? 

The answer to this question is cov- 
ered in a colorful new booklet just re- 
leased by Rek-O-Kut Company, 38-01 
Queens Blvd., Long Island City 1, N. Y. 

The purpose of the booklet is to sim- 
plify the essential differences between 
the turntable and changer for the ulti- 
mate purchaser. With this information 
at his fingertips, the user can choose 
this part of his hi-fi system with the 
assurance that he is buying the proper 
component. 

The booklet is broken down into 
eight basic differences between the two 
items, eight factors that should be 
considered before purchasing. The com- 
pany’s entire line is illustrated in color 
as well. 


HI-FI GEAR 

George D. Barbey & Co., Inc., Sec- 
ond and Penn Sts., Reading, Pa., has 
issued a new 80-page catalogue cover- 
ing all types of hi-fi gear. 

A 16-page section carries a detailed, 
non-technical explanation of what is 
meant by “hi-fi” with the balance of 
the catalogue devoted to a listing of a 
wide variety of amplifiers, turntables, 
speaker systems, and other high-fidel- 
ity equipment. 

The company has branches in Lan- 
caster, Lebanon, and Pottstown, Pa. 
The catalogue can be obtained from 
any of the four stores. 


DUOTONE BOOKLET 

The Duotone Company, Keyport, 
N. J. has recently published a new and 
informative booklet which they are of- 
fering without charge on request. 

Entitled “An Objective Study of 
Loudspeakers,” the 16-page booklet 
tells all about speaker design, construc- 
tion, and installation. Details on the 
firm’s “Fidelity Focus” units are in- 
cluded. 

A postcard to the company will bring 
a copy promptly. 


LOUDSPEAKER DATA REPRINT 
Rockbar Corp., 650 Halstead Ave., 
Mamaroneck, N. Y., has reprinted four 


| articles on the Goodmans ARU and 
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friction-loaded enclosures in pamphlet 
form. 

Written for the hi-fi hobbyist and 
layman, the articles originally ap- 
peared in this magazine, POPULAR 
ELECTRONICS, Radio-Electronics, and 
Audiocraft. Free copies of this reprint 
are available from the company on 
request. 


“SCOTCH” TAPE SELECTOR 

Which magnetic tape is the right one 
for a specific recording job is the sub- 
ject of a new pocket-size folder which 
is being distributed without charge by 
Minnesota Mining and Manufacturing 
Company, St. Paul, Minn., to those re- 
questing it by mail. 

The two-color booklet, of interest to 
all tape users, describes the character- 
istics of six different types of “Scotch” 
brand magnetic recording tapes and 
how each tape is used. Besides giving 
recording characteristics of the tapes, 
the booklet features a handy reference 
table listing playing time of single and 
dual track tapes at 3.75 and 7.5 ips in a 
variety of reel lengths. 

Write Dept. M7-56 of the company 
for a copy. —30- 


FRESNO HAMFEST 


HE 15th annual Fresno Hamfest has 

been scheduled for Saturday, May 11th 
in Fresno, California. 

Registration will be held at the Fresno 
Memorial Auditorium and _ technical 
talks, hidden transmitter hunts (on 75, 
10, 6, and 2 meters), code speed con- 
tests, mobile judging, and XYLs’ lunch- 
eon will keep the attendees busy all day. 
In the evening a banquet will be held, 
featuring good food, good entertain- 
ment, awarding of prizes, and prize 
drawings. 

Tickets for the hamfest are $6.00 
each, Advance registrations must 
postmarked by midnight May 5th to be 
eligible for the pre-registration prize. 
For further information and advance 
registrations, contact Steve Weber, 
W6QON, 1448 East Richert, Fresno, 
California. —30- 


John L. Reinartz, K6BJ, of Eimac shows a 
tig he designed and built to hams at the 
Fresno hamfest. He will also attend this 
year’s event and talk on “A New Approach 
to the V.F.O. Problem, as Used for SSB 
Excitation.” The event takes place May 11. 
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What makes this 


tuner outstanding? 


One of the nation’s leading electronic testing laboratories has reported that, to their 
knowledge, the new Altec 306A is the most sensitive tuner ever manufactured. At the 
Chicago High Fidelity Show, one of these tuners equipped with only 23” cf 300 
ohm antenna lead provided perfect reception on twenty-four FM stations, including 
one in Grand Rapids, Michigan. This is a performance which we believe approaches 
the theoretical limit of sensitivity that can be obtained at the present stage of elec- 
tronic science. 

But why is it so good? Its basic circuitry is quite conventional, using the latest 
Foster-Seeley (Armstrong) detector circuit. The difference lies in the application 
of these basic circuits; in the careful selection of the finest components regardless of 
cost; in the hundreds of hours spent designing a chassis with the shortest possible 
wiring distances between components; in the development and application of circuits 
to achieve their full performance capabilities. 

Among these extra points of superiority are a fully shielded six gang tuning con- 
denser, complete isolation between the transformer and power mains, and a dry 
rectifier of very long life and stability. Besides the Foster-Seeley detector, the FM 
section features a “cascode” low noise RF stage, a triode low ‘noise mixer stage, 
AFC and two limiter stages. The AM section has three IF transformers with opti- 
mized coupling for flat pass band and maximum noise rejection and a special high 
Q ferrite rod antenna. Naturally, the 306A far exceeds FCC radiation requirements 
and is approved by Underwriters Laboratories for safety in the home. 

The specifications given below reflect fully the quality inherent in the Altec 306A. 
Compare them with any other tuner specifications, the superiority of this latest Altec 
product will be obvious. See it at your nearest Altec dealer’s showroom. Its quality 
is fully evident in its beautiful appearance and craftsmanship. 


NOTE: Sensitivity figures are given for the standard 300 ohm antenna, and can 
not be compared with figures derived from special 75 ohm antennas. To convert 
75 ohm antenna sensitivity to standard 300 ohm sensitivity, double the published 
figure. For example: a 2.5 microvolt sensitivity on 75 ohm antenna is a 5.0 micro- 
volt sensitivity on 300 ohm antenna. 


Freq y Modulation- antenna: Standard 300 ohm maximum sensitivity: 1.1 microvolts 
¢ quieting sensitivity: 2.5 microvolts for 20 db*, 4.0 microvolts for 30 db* e selectivity: 6 db 
band width 185 kc, 20 db band width 300 kc « frequency range: 87-109 MC e image rejection: 
48 db « IF rejection: 72 db « frequency response: +0.5 db, 20-20,000 cps e distortion: Less 
than 1% at 100% modulation, Less than 0.4% at 1 volt output 

*standard 300 ohm antenna 


Amplitude Modulation = antenna: Built-in Ferrite Rod ‘Loopstick” plus external antenna 
connections « maximum sensitivity: 3 microvolts « loop sensitivity: 50 microvolts per meter e 
selectivity: 6 db band width 11.0 kc, 40 db band width 27 kc « frequency range: 534 kc— 
1675 ke « image rejection: 66.5 db e IF rejection: 58.5 db e« distortion: Less than 1.5% at 
30% modulation « output: 1 volt cathode follower matched for 440 and 339 « power supply: 
117 volts; 60 cycles; 65 watts « tubes: 2-6BQ7A, 1 each 6AB4, 6BA6, 6AU6, 6AL5, 6BE6, 
12AU7 « controls: Tuning; on-off, AM, FM-AFC 


Price: less cabinet 5183.00; biond or mahogany cabinet 515.00 


ALTEC FIDELITY IS HIGHEST FIDELITY 


Dept. 5TM 
1515 S. Manchester Ave., Anaheim, Calif. 


161 Sixth Avenue, New York 13, New York 
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Phase Inverters 
~ for Hi-Fi Amplifiers 


By MANNIE HOROWITZ, Electronic Instrument Co., Inc., (EICO) 


Characteristics and comparisons of common inverters 
with emphasis on the new "longtailed pair” circuit. 


HREE types of phase inverter sys- 
Teens are currently being used in 
*§ the majority of high-fidelity ampli- 
fiers. Each one of these three systems 
exhibits major shortcomings. A fourth 
method for phase inversion, popular 
for many years overseas, has now 
been adopted for use in some of the 
better quality amplifiers in the United 
States. This form, popularly known 
as the “longtailed pair” or “Clare 
cathode-coupled” phase inverter, pos- 
sesses characteristics superior to the 
other types. 

The primary purpose of a phase in- 
verter is to supply signal voltages to 
the control grids of the two output 
tubes in push-pull operation. These 
voltages must be equal in magnitude, 
but 180° out-of-phase. This relation- 
ship must exist for several octaves 
above and below the audio spectrum, 
as well as over the entire audio band 
(20 to 20,000 cycles). Both conditions 
must be met to achieve the minimum 
distortion with the maximum output 
power and stability. 

The three phase inverter circuits 
popular today are: 1. the conventional 
popular type, 2. the paraphase invert- 
er, and 3. split-load cathodyne type. 
These are shown in Figs. 1, 2, and 3. 

1. The conventional popular type: 
In the conventional popular type (Fig. 
1), a portion of the output voltage 
from Vis is fed to the grid of Viz. 
When a signal is fed through a tube, 
there is an automatic phase shift of 
180° from the grid to the plate. Thus, 
the two output voltages, H#.: and Eos, 
are in the proper phase relationship. 


Fig. 1. Conventional popular inverter. 


2 6SN7 
Via 


The amount of voltage fed to the 
grid of Vis is determined by the volt- 
age divider resistors consisting of R, 
and Rs. 

Let Ey: be the voltage at the grid 
of Vis and £.,; the output voltage from 
Visa. If the gain of Vis is Ke, the out- 
put voltage from Vis, Hos, is 
Eo2 = K2Eg2 =K2Em (Rs/[Rit+Rs]) . . (1) 

For perfect balance, H..=EH.2 or 
E.:/E.. = 1. Thus from equation (1) it 
follows that 
Eo2/En =Ke (Rs/[Ra+Rs])=1 . . . (2) 
From equation (2) it becomes obvious 
that perfect balance is entirely a func- 
tion of the gain of the second section 
of the tube and the resistance ratios. 
In the balanced condition, 
Ke=(Rs+Rs|/Rs (from equation 2). (3) 

Although the ratios of the resistors 
can be fixed for any value of K, K 
cannot be maintained at a constant 
value. The gain of the tube will vary 
with age, tube tolerance, and line volt- 
age conditions. It will be impossible 
to satisfy equation (3) under all con- 
ditions of operation. As a result, the 
phase inverter will produce an unbal- 
anced output, resulting in even-har- 
monic distortion. 

A further disadvantage of this sys- 
tem is that the signal £.. passes 
through one tube while the signal 2.2 
passes through two tube sections. This 
involves one more stage of coupling 
and one additional plate-to-cathode 
tube capacity in the signal output volt- 
age E.2. than was the case for E.:. This 
added phase shift due to coupling and 
tube capacities at extremely low (0 to 
5 cycles) and extremely high (.05 to 1 
megacycle) frequencies in one half of 
the phase inverter can lead to insta- 
bility at these frequencies when the 
phase inverter circuit is included in a 
feedback loop. 

2. Floating paraphase inverter: Fig. 
2 is a schematic of the well-known 
floating paraphase inverter. A _ high 
degree of feedback, due to R:;, keeps 
the system well balanced. 

The signal from Via is divided be- 
tween R; and R; and fed to the grid of 
Vis. Here the phase is shifted 180° 
and amplified. 

The signal from Vis is divided be- 
tween resistors Re and R;. Thus R; 
passes the current from both Vi. and 
Vis. Since these two currents are out- 
of-phase, the resultant current in R; 
is the difference between these two 
currents. The voltage across R; is due 
to the difference of these currents 
rather than only the current from Vis 
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(as may have been previously in- 
ferred). Since this voltage (due to the 
outputs from both Vis and Vis) is fed 
to the grid of Vis, there is feedback 
around the second section. 

The simple mathematical analysis 
can best indicate the operation and 
the degree of the shortcomings of this 
circuit. 

Let J, be the current through Rs, [2 
the current through Rs. and J, —/I, the 
resulting current through R;. Ey, the 
voltage across R:, is also the voltage 
at the grid of the second section. Ea 
and £., are the output voltages from 
Via and Viz, respectively. The gain, 
Kz, of Viz is: 

DOME ah roe ke So |S 
Since the voltage across R; is Eo— 
E,. and across Re is Eu+ Ey (since 
E.2. and E, are out-of-phase), then 
I _ Eo —Eg2 _ Eo —Eo2/K2 . 

aa ate 
Te = bet Bee _ Hor + Eoo/Ka 3 

"Re Re 
Wi—I2=Eg2/R1=Ee2/K2Rz . . . . (7) 
Substituting equations (5) and (6) in 
(7) gives: 

Eu: — Eo2/K2 Eo2 +Eo2/K2 Eox/K _» (8) 

Rs = Re ee 
Putting the equation over one common 
denominator, K.R:R.R:, and cross-mul- 
tiplying, results in the simplified equa- 
tion: 

Eo K2ReRz — Eo2ReR1 — EooRsR: (K2+1) 

— EooRsRs=0 . . . . . . . (9) 
Factoring out the voltages E.: and Eos 
gives 
Eo (K2R6R7) = Eo2o(ReR7+RsR][K2+1] 

RED 9 bag Ta ae ee: 


or: 
Eo: _ReR1+RsRo+RsRr(Ki+1) . (il) 
N02 Bt KeReR: 
For perfect balance, £.:/E.:=1. 
Substituting the values from Fig. 2 in 
equation (11) as follows, 
Eo. _ 3.2x10! +8.6x10! +2.7x10!(K2+1) 
Eo 3.2x10 Ke 


© 


ee LY hgh SME Saar ie fs Tene & 9 
shows that for perfect balance, when 
equation (11) is equated to 1, K.= 29. 

It is conceivable that Kz can equal 
half its original gain due to tube var- 
iations. Under this extreme condi- 
tion, K.=14.5. Then the ratio E.:/E.2 
will equal: 


Fig. 2. Floating paraphase inverter. 


May, 1957 


_¥ BEST BUY IN HI-FI 


| if Tee 


es 


ute 
| 
ly 
| ’ oP 
i 
\i 


Cs Grzemmes_ 212 


New deluxe Equalizer Pre-amplifier Control Center designed for those who want the 
ultimate in high fidelity. Self powered with DC filaments for use with any high quality 
basic power amplifier. Now, extreme flexibility can be yours with 13 front panel con- 
trols. Check these exclusive features: 6 position separate turnover and roll-off record 
compensators, calibrated bass and treble controls with true flat positions, presence 
control, low frequency balance control for boosting the lower bass range, feedback 
around each stage, and 8 inputs which include 2 phono channels and equalized tape 
head input. The 212 together with the Grommes 260 basic amplifier make the finest 
combination obtainable. Frequency Response: +0.1DB, 10 to 20,000 CPS. Distortion: 
0.5% harmonic and 0.1% intermodulation at 10V. output: Finish: Charcoal Gray and 
Brass. For tabletop or cabinet installation. Size: 1234” W x 4” Hx 7” D. Shpg. Wt. 12 Ibs. 
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Premier 260 


New 60 Watt Hi-Fi Basic Amplifier. Designed for the very finest Hi-Fi system. New 
advanced circuitry with stability built around an Ultra-Linear output stage gives per- 
formance far superior to ordinary power amplifiers. Circuit features direct coupling; 
cathode coupled phase inverter; feedback cathode follower drivers and push pull 6550 
tubes with fixed bias. Output transformer is special design tapped screen type. Power: 
60 watts, with 120 watts peak. Distortion: 0.25% harmonic and 0.5% intermodulation 
at 60 watts (all distortions under 0.1% at 20 watt level or less). Frequency Response: 
+ .5DB. 5 to 50,000 CPS (Attenuated beyond 1,000,000 CPS). Power Response: + .5DB. 
20 to 20,000 CPS. at 60 watts. Premier fidelity assured when combined with the 
Grommes 212. Size: 14” W x 8” H x 8” D. Shpg. Wt. 40 Ibs. 
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Replace dead speakers with 
live RCA Gold Label 
Speakers. They’re short on 
installation time .. . /ong on 
customer satisfaction. All 
types built to RETMA size 
standards REC 148... 
mounting hardware is 
included on most smaller 
sizes ... For all your 
speaker requirements . . . play 
it smart and safe! Be sure 
you ask for RCA Gold Label 
Speakers . . . at your local 
distributor. 
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COMPONENTS DIVISION CAMDEN, 'N. J. 


Eoy 


+60V. 
(PREVIOUS PLATE) 


Fig. 3. Split-load phase inverter. 


11.8x10!0 +42x10" _ | 16 
| ~~ 46.5x101 aeease 

| This result shows a 16% unbalance 
with a gain variation of 50%. This is 
a reasonably good phase inverter, far 
superior to that shown in Fig. 1. How- 
ever, the balance can be further im- 
proved. 

3. Split-load phase inverter: The 
third and most popular phase inverter 
| circuit, being used in the Williamson 
and Williamson-type amplifiers, is the 
split-load type (Fig. 3). 

All signal current, i, passing 
through R; passes through Rz as well. 
The currents through both resistors 
are identical since the plate and cath- 
ode currents of a single tube section 
are equal. The output voltage from 
the plate is #.,—1,R,, while the out- 
put voltage from the cathode is E£..—= 
I,R:. The phases are proper since the 
output voltage at the plate is 180° out- 
of-phase with the output voltage at 
the cathode. 

For perfect balance, Bo. = 
Eo = Ku2 . : . . . . ° 
oo” ee 
Ri=R2 (cancelling the J) vl a 
Thus, all that is required for a bal- 
anced output is that 2; be equal to R.. 

The major disadvantage of this sys- 
| tem is the unbalance in output imped- 
| ance and the difference of relative 

capacities’ at the output, which can 

be observed at high frequencies. 

The output impedance for EZ.» is low 
due to cathode follower action, while 
the output impedance at £,, is high. 

The output capacitances at the plate 
(Ca) is twice the plate-to-cathode ca- 

| pacity (C,.) added to the grid-plate 
capacity (C,,) multiplied by a factor 
of (1+ 1/K), where K is the gain of 
either output channel. 

The output capacitances at the cath- 
ode (C.:) is twice the plate-to-cathode 
capacity added to the heater-cathode 
capacity (Cx) and the grid-to-cathode 
capacity (C,.) multiplied by a factor 

| of (1/K —1). 

The two output capacities can be 
written mathematically as follows: 
Co =2C px +Cop(1 | /K) ° ° (15) 
Coz = 2Cpk +Cnk +Cox(1/K —1) (16) 
It is obvious from these equations that 
the two capacities are unequal. These 
factors usually lead to unbalance at 
frequencies on the order of 50,000 cy- 
cles or less, resulting in instability 
and square-wave distortion. 

It should be pointed out the gain of 

| the phase inverter section is 2 as a 
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maximum value. This results from the 
cathode-follower portion of the circuit 
which has a gain of less than 1 and 
from the plate portion whose output 
is made equal to the cathode portion. 
Since, however, this circuit requires 
only one triode section of a twin-triode 
tube, the other section is available for 
amplification. The total gain of both 
sections then compares favorably with 
previous circuits. 

4. Clare cathode-coupled phase 
inverter: The longtailed pair phase in- 
verter is well designed to overcome 
many of the shortcomings present in 
other systems. This form, used in. the 
finest European amplifiers, is shown 
in Fig. 4 as it has been adopted and 
improved for the Hico 50- and 60-watt 
units. 

(Note: In the discussion to follow, 
all currents and voltages refer to the 
signal currents and voltages and not 
the d.c. values.) 

A qualitative analysis of this circuit 
is simple. An input voltage, H,, is fed to 
the system. The voltage across Rs (Ex) 
is due to the difference in current 
(1: —I:) from the two sections of the 
tube, and is thus very small. It then 
follows that the voltage appearing at 
the grid of Vis is E,, = Hi — Ex. 

The cathode voltage EF, is the sole 
voltage appearing between the grid 
and cathode of Vis. In the circuit of 
Fig. 4, the capacitor C; is a short cir- 
cuit for all signal current between 
grid of Viz and ground. Thus the grid 
is at ground potential, with the only 
signal source between the grid and 
the cathode of Vis being Ex. 

The large value of the cathode re- 
sistor, Rs, affords a large amount of 
feedback to both halves of the tube. 
(See paraphase inverter for a more 
complete explanation of this.) 

The output voltages are made equal 
by adjusting the circuit parameters. 
The output phase in Vis has been 
shifted by 180° from that of Vis due 
to the direction of application of the 
cathode voltage to the grid Vis. 

The mathematical analysis of this 
circuit results in several simple for- 
mulas which are useful in design and 
circuit analysis. The derivation of 
these formulas is indeed instructive. 

The gain of the first section of the 
tube (K;) is: 
E.:/En=Ki=4R:/RyatRi=gmki hes bf 


Fig. 4. “Longtailed pair” phase inverter. 
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“Under almost all conditions the unit was better than the NARTB 
specification for broadcast reproducing turntables.” 

That’s what C. J. LeBel of the Audio Instrument Company, an inde- 
pendent testing lab, says about wow and flutter in the Thorens CD-43 
record changer. 

Mr. LeBel tested three sample changers picked at random from our 
warehouse stock. Here are the actual test figures for the worst of these 
three units: 


Serial No. i Speed No. Discs Wow + Flutter (%) 
RPM on turntable RMS Peak 


71185 33% 1 0.2 0.25 
10 0.15 0.20 


78 1 0.06 0.1 
10 0.04 0.08 


45 1 0.1 0.15 


Note that only one measurement lies slightly outside the NARTB standards 
limit of 0.2% peak wow. All other measurements on this changer were within 
NARTB peak limits. Note too that all the RMS measurements (prescribed by 
American Standards Association and believed to be a more accurate index to 
subjective effect) are well below this value. And, of course, these outstanding 
results apply also to the Thorens manual player, audiomatic player, and tran- 
scription turntable since they all use the same precision motor. 

Now all Thorens units are covered by a 1-year guarantee. This new guarantee 
plus tests like the above are your insurance that you are getting the best record 
changer money can buy when you select a Thorens—whether it’s for yourself or 
for your customers. See the Thorens CD-43 at your dealer’s today. 7.7 


FREE! Send for booklet “Hi-Fi and Your Budget” to Thorens Company, 
Dept. R5-7, New Hyde Park, N. Y. Don’t forget to include your name and address, 


THORENS SWISS MADE PRODUCTS 


MUSIC BOXES ¢« HI-Fi COMPONENTS «¢ SPRING-POWERED SHAVERS ¢ LIGHTERS 


May, 1957 


WHY THE 


DYNAKIT 


50 WATT HI-Fi AMPLIFIER KIT 


SOUNDS BEST! 


New High Stability Circuit 


Superior transient response with great- 
er clarity and definition. Designed for 
all speaker loads including electrostatic. 


Pre-Assembled Printed 
Circuit Board 


Assures fool-proof assembly in less 
than 3 hours and guarantees faithful 
reproduction of performance specifi- 
cations. 


Superior Components 
Featuring the A-430 
Dynaco Transformer 


And of course the following minimum 
specifications that can be exceeded by 
any home constructor. ... 


Power Output: 50 watts continuous rating, 
100 watts peak. Distortion: under 1% at 
50 watts, less than 1% harmonic distortion 
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where: 9m: is the dynamic mutual con- 
ductance* 
#4 is the amplification factor 
R,,: is the plate resistance 
E., is the output voltage 

all from Via. 

From this it follows that: 

Eo = Engmk . ° ° (18) 

Similarly, the output voltage from 
Vis is 
Eo2 = Exgmz Re. ° ° ° ° (19) 
where: gm: is the dynamic mutual con- 
ductance of Vis. 

The currents in Vis (1) and Vis 
(72) are: 

Ii=En/Ri=Engm (from18). . . (20) 
I2=Exgm: (from19). . ye 

The signal currents from each sec- 
tion flows through the cathode re- 
sistor. Since these currents are out- 
of-phase, the total cathode current is 
I,— Is. The total cathode voltage, Fi, 
is, from equations (20) and (21) 

Ex = (11 —I2)Rs =(Engm —Ekgm2)Rs . (22) 
and separating the variables, 

BOR NO Fe rr 
Ex = En (1-+gmahs) ( 
Substituting this in equation (19) and 
combining the result with equation 
(18) to get the ratio of Ho:/E.2, gives: 
Fo bi Engmk: 

Eo2 gm2k (gm fs) Eo 

1 +gmehs 
and simplifying, gives the expression: 
Se exit. wt 
Eo2 R2Xgmoks 

For perfect balance, E.:/E.: must be 
equal to 1. 

Equation (24) indicates that balance 
is a function of the dynamic mutual 
conductance of the second section as 
well as the ratio of the plate load re- 
sistors, R./R: When the 6SN7 is op- 
erated as shown in Fig. 4, the balance 
is excellent over a wide range. 

As an example in the use of equa- 


tion (24), let us analyze the phase in- | 


verter circuit as used in the Hico HF- 


50 and HF-60 high-fidelity amplifiers | 
(Fig. 4). The actual values of the | 


component parts are given on the dia- 


gram. In the amplifier, the d.c. grid | 


bias measures 10 volts. The tube man- 
uals indicate that for 10 volts bias, 
the mu of Vis of the tube (#2) is 17.5 


and the plate resistance, Ry, is equal | 
to 13,500 ohms, when the plate supply | 


voltage is 350 volts. Thus, from equa- 
tions (17) and (19), 
_ ee 17.5 
Rozt+R:2 13,500 +33,000 
= 3.76x10-4mhos 
Substituting this and the components 
tabulated in Fig. 4 into equation (24) 


gm2 >= 


_1+(3.76x10-4) (1.8x104) |, 28750 
(3. 76x10- 4) (1.8x104) 33000 


These values for R: and R, are the 
perfect. ones for absolute balance. 
However, the closest RETMA resistor 
to this value of 28,750 ohms is 27,000 
ohms. This can be substituted for the 
exact value and result in only a 6% 
unbalance. It is nevertheless prefer- 
able to use the exact resistor as speci- 
fied. 

The mu of the 6SN7 can reach a 
minimum of 13.5 (considering the tube 
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manufacturer’s 20% tolerance). The 
9m2 Would then become 2.9 X 10° mhos 
(Equations 17 and 19). Substituting 
this extreme condition into equation 
(24) would result in the ratio E.:/Eos 
as follows: 

>. 1 +(2.9x10-4) (1.8x104) fs 
872% 9x10-) (8x10 1-94 
or 4% unbalance. This negligible un- 
balance under an extreme condition 
of tube variation is as good as or bet- 
ter than any other type of phase in- 
verter. 

This type of phase inverter retains 
its balance at both the high and low 
frequencies. 

The excellent high-frequency char- 
acteristics are due to the equal output 
impedances in both halves and equal 
stray and plate-cathode capacities due 
to circuit symmetry. The balance at 
the low end is maintained by the use 
of a large value for capacitor C; and 
large coupling capacitors leading to 
the output tubes (C, and C;). 

The primary disadvantage of this 
circuit is the loss of half the gain, as 
compared with other phase inverters. 
The addition of an extra stage of am- 
plification ahead of the phase inverter 
compensates for this. This added am- 
plification, coupled with perfect bal- 
ance, permits more feedback to be 
used around the entire amplifier, with 
a complete absence of oscillation. 

The phenomenal results possible 
with this circuit are evident in the 
Mullard 10-watt amplifier popular in 
Europe and in the Zico 50- and 60- 
watt amplifiers made in the U.S.A. 


REFERENCES 


1. Langford- Smith, F.: “Radiotron De- 
signer’s Handbook,” Fourth Edition 1952, 
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LITZ WIRE FOR LOOPS 
By GEORGE L. GARVIN 

sé] ITZ” wire consists of a number of 

strands of wire, all insulated from 
each other and then entirely covered by 
either cotton or silk insulation. To all 
appearances there is no difference be- 
tween Litz wire and ordinary covered 
wire. It has, however, long been recog- 
nized that coils, etc., wound with Litz 
have a much greater gain than other 


types. 


Litz wire is hard to buy and harder | 
to solder due to the enamel used on the | 


strands, which are very fine. 


The author finds that we usually have | 
plenty of it available in the junk box, | 


so when winding coils or loops, look for 
an old radio i.f. coil and you will find, 
upon close examination, that in nine out 
of ten cases it will be wound with Litz 
wire. 

Tinning the ends of the Litz wire is 
no more difficult than ordinary solid 
enamel wire if properly prepared as 
follows: Obtain from the kitchen a 
small block from a cake of Bon Ami, 
about %” square and 11%” long, then 
using this instead of a knife, gently 
draw the strands between the block and 
your thumb. Do this several times, 
meanwhile turning the wire around to 
catch all sides of the strands. The Bon 
Ami is so smooth and gentle it will not 
harm the wire, but will make it bright. 
Twist all strands together and tin with 
rosin core solder. 
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NOW...there’s a 


4 GARRARD 


Auto-Manual 
Record Changer \Ft 
for every ‘ 

hi-fi system 


“~~ 


Worlds Pinest wars 


RECORD PLAYING EQUIPMENT ions RC se = 


from Manual Players to 
Professional Transcription \ $ i) ey i rm - 
net et outomatic posi- 
tions. True-turret drive...uses no belts. 


Turntables 
4-pole “induction Sur ” motor. Fool- 
proof Garrard Pusher Platform. 


EE ED a win a 


~~ ‘ 
“a New \, onr~ 
| we RC 121 Bhange! 7 New ~~ 
/ (RC se \ 
All RC 88 features, including full 
manual position and true-turret 


X40; } Garrard’s most compact, econom- “e750 | 
drive, PLUS continuous + or — 
stacking all record sizes together. variable speed control on all 3 


Boe / ical changer — fits any cabinet. 673! 
4-pole motor. Manual position. speeds. nat 


Simpli-Mix permits 
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— 

> 7 ER 
This is the mode T 
answer for a ree 
quality budget system. Incorpo- $ ie 
rates all record playing features \ 50 
of the famed RC 80 record net 
— 4-pole motor; automatic 


Supreme in its class. 
individual card gives 
performance measurements for 
each unit. Dynamically balanced 
cast aluminum tu: le. — 


ee 8 ee etme NO 
MAIL THIS COUPON TODAY 


To: British Industries +. ana Dept GE-357 + 
i All Garrard hy other B.1.C. components are 


Port Washington, N. 
ape Please send B.1.C. High Fidelity Plan Book. 
1 es an ent tt naares 
_Atualy endorsed product of the B.1.C. Group ee a State 
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A Different 
Sales Engineering Opportunity 


Specialist to conduct meetings for ra- 
dio and TV service technicians. Re- 
quirements: Knowledge of service 
problems; ability to speak the service 
man’s language and command his re- 
spect; available full time; free to 
travel continuously; age 25-35. Large, 
expanding nationally known electron- 
ic manufacturer offers good salary 
and sound future. Send complete 
resume with first reply. Classified, 
Box 556, c/o Rapio AND TV News, 366 
Madison Ave., New York 17, N. Y. 


MORSE CODE wan 


“CF COMPLETE 
INSTRUCTIONS 


Sending ... Receiving 


Easy to Learn... FAST 
Available in either speed TO TEST YOU 


! 
45 RPM 7” $1.25 | | 70 TEACH YOU 


a l 
or 78 RPM 12".$2.25 [oi cives you 


Deal Jobbe: i Mail Order Fi Ieee ~~ ge 
aler, r an jail Order Firm 
Inquiries Invited! ! DECODE 


UNCLE SAM RECORDINGS 


59 E. Van Buren St. Dept. C-5 Chicago 5, Illinois 


ALWAYS 
READY 


j TO HELP YOU 
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Little Jack Horner 
Sat in a corner 
Listening to Hi-Fi 


But his speaker was bad 
And he was quite mad 
For the music was naught 


LOW nor HIGH 


Now Little Jack Horner 

Sits in a corner 

His disposition’s much 
sweeter 


For the music that swells 
Is as clear as a bell v~ 
From his Twin-Cone #2) 

Norelco Speaker | 


*- x 
Norelco FRA Speakers are avail- 


able in 5”, 8” or 12” sizes in standard 
impedances. Priced from $6.75 to 
$59.98. Blueprints are available for 
the do-it-yourself enclosure builder. 
Norelco Enclosures are available in 
three sizes, priced from $33.75 to 
$119.95. 


ADD TO...and improve any sound 
system with Noreleo® 
*FULL RESPONSE SPEAKERS 


Write today to Dept. G5 for brochures 
and prices of these unique speokers. 


NORTH AMERICAN PHILIPS CO., INC, 
230 Duffy Ave., Hicksville, LI. N.Y 


The "Dynetic™ 
(Continued from page 49) 


accentuated by poor response, particu- 
larly peaking, in this region. And this 
can cause serious intermodulation ef- 
fects that are audible. 

One’s first impression, looking at 
this new tone arm, is one of better 
compatibility with the tiny stylus 
point which only applies a force of 1 
gram to the disc. There is enough 
mass to insure that the pickup stays 
still while the stylus vibrates, right 
down to the very lowest frequency on 
the record, but there- is not the ab- 
surdly large amount of mass that 
seems to “hang on” to most tone arms 
and degrade their performance in other 
respects. When stylus forces were in 
the region of an ounce or higher, big- 
ger pickups and tone arms were a 
necessity; but now we are getting 
down to stylus forces in the region of 
a gram, it would seem logical that the 
mass of other relevant parts should be 
reduced or scaled down in similar pro- 
portion. 

With a stylus force of only 1 gram, 
a lateral dynamic mass at the stylus 
of just over 1 milligram, and a com- 
pliance of 6x 10°, it seems the lateral 
force needed to move the arm across 
the record should be very small, to 
take advantage of the highly sensitive 
“movement.” With bigger, heavier 
arms it is possible that only a small 
force is necessary to move them, but 
the bigger and heavier an object is, the 
more friction is likely to be encoun- 
tered in the moving of it. By using a 
much lighter arm, more delicately sus- 
pended, with careful attention to its 
shape so rigidity is maintained and 
resonance is avoided, it is possible to 
reduce very considerably the lateral 
force necessary to move it. 


Jeweled Movement 


Another step in this direction is the 
use of jeweled pivots for both vertical 
and horizontal movements. 

The pivots for the required vertical 
movement consist of a sleeve and cap 
jewel on each side, and the pivot for 
horizontal movement is a single con- 
vex thrust jeweled bearing. While deli- 


cately balanced, both ways, it is also 
really rugged—a difficult combination 
to achieve. 

Adjustment of stylus pressure is 
quite simple, by means of a small brass 
counterweight on the small arm as- 
sembly that carries the pickup itself. 
This counterweight can be screwed 
back and forth along a threaded rod to 
give quite fine adjustment of stylus 
force, from less than 1 to about 2 
grams. 

The only criticism in regards to this 
feature is one that will apply to a 
great many other tone arms on the 
market. This is that stylus force is 
rather difficult to adjust, because it is 
inaccessible from the normal playing 
position of the arm. In this case you 
either have to swing the arm clear of 
the turntable or you can stand on your 
head and do it from underneath, or 
else remove the arm from its vertical 
post. It is fairly easy to do the latter 
with this arm, because it only requires 
slacking off one screw and sliding the 
arm off the top of the post. Care has 
to be exercised in putting the arm 
back on, to make sure it is the correct 
distance above the record. 

For some users, a disadvantage will 
be the short length of arm from the 
stylus point to the vertical pivot. This 
means the tone arm has to be placed 
quite close down over the record. It is 
not conveniently possible to set this 
arm so it will play one record stacked 
on top of another. It certainly could 
not be arranged to play up to three 
records stacked. Most fidelity enthu- 
siasts will rejoin “who wants to?” and 
the author agrees with these senti- 
ments! It provides sufficient latitude 
for practical amounts of record warp. 


A New Pickup Transducer 


The pickup itself employs some in- 
teresting new features. One is that the 
stylus arm provides the necessary off- 
set angle. The “nose” of the pickup has 
one side straight and the other in- 
clined at an angle approximately 
double the offset angle. The stylus 
arm mounts in a position central in 
the pickup and is offset so as to bisect 
the angle formed by the nose of the 
pickup. 

It also represents a new departure 
in pickup design. As the coil does not 


Graph shows a comparison between the actual measured response of the reproducer 
against the calibrated levels of a Cook 10LP test record. An ordinary equalizer- 
preamp used for conventional magnetic cartridges will be suitable for the “Dynetic.” 
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@ @@ VELOCITY CALIBRATION 


REPROOUCER RESPONSE 


COOK IOLP RECORD 


| 1 | 


$00 KC. 
FREQUENCY-CPS 


: J 1OKC. 20KC. 
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move, most people are going to dub it 
a “magnetic” type. However, the 
manufacturer insists it is closer to a 
dynamic than a magnetic process and 
Shure calls it “Dynetic.” 

This pickup exactly reverses the 
usual process for either magnetic or 
dynamic types. It rotates the magnet 
and keeps the coil still. This is ren- 
dered possible by the development of 
modern magnetic material and an in- 
genious, but simple, construction that 
produces the very low lateral dynamic 
mass quoted, which is right down there 
with the moving coils. The stylus arm 
and magnet assembly is carried in a 
piece of elastomer material molded 
into the pickup which makes it easy 
to remove and replace styli. 

This construction yields the advan- 
tage of the magnetic types that the 
coil can be wound to any impedance 
desired. The particular impedance 
chosen is one that produces optimum 
results working into a resistive load 
of about 27,000 ohms. The response 
curves for the pickup tell their own 
story. 

The last question to be answered 
here is “How does it sound?” Well, 
this new development (probably one 
of a group that will be appearing very 
shortly) will throw the onus of respon- 
sibility for further progress toward 
hi-fi onto the record manufacturers. 

The performance is very similar to 
that of a high quality moving coil 
pickup, but there are noticeable differ- 
ences—just. These differences, in the 
author’s opinion, represent an im- 
provement in most instances, but it 
requires extremely critical listening to 
be sure. The effect seems to be slight- 
ly improved frequency response = at 
both the low end and the high end, 
better uniformity—less resonance. But 
the differences noticed were far from 
conclusive. Different recordings al- 
tered the impression obtained. 

This pickup confirmed that many 
modern recordings, claimed as high 
fidelity, do not possess anything like 
the ultimate in fidelity. Considerable 
distortion was noticeable on some 
discs, and particularly at some pas- 
sages, whichever pickup was used. 

One important feature of this new 
tone arm is since the stylus cannot be 
actuated by a force greater than one 
to two grams, it will not damage a 
record if it slides across the grooves. 
We allowed the stylus to slide side- 
ways across the grooves of some of 
our favorite records, but it really was 
impossible to scratch them. 

Another point of interest is with re- 
gard to the arm itself. It is so accu- 
rately counterweighted that even with 
one gram stylus force the record will 
still play when the turntable is tilted 
to an angle of about 30 degrees. This 
means that the pickup will play quite 
satisfactorily in the presence of hori- 
zontal shaking or vibration. It should 
be mentioned in this connection that 
as this vibration contributes a vertical 
component to the motorboard, it may 
be found necessary to increase the 
stylus force. However, two grams 
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ARKAY MAKES 
TRANSISTOR HISTORY! 
Specifications : 


Freq Range—540-1600 ke, 
Inter Freq 455 € 


Speaker—2%” "Alnico Vv 
Battery—13% volt 
Bat. Drain—5.5 Ma. 


Bat. Life—150 hrs. 

Power Output—75 millwtts. 
Earphone Jack for pvt. listening 
Cabinet— High- smoaet styrene 
Dimensions—5% x 3% x 15%” 
Antenna—Large Ferrite Rod 
LF. Coils (3)—Slug tuned 
Ose. Coil—Slug tuned 
X1—Transistor—Converter 
X2—Transistor—Ist 1.F. 
X3—Transistor—2nd LF. 
D1—Diode Detector 
X4—Transistor Audio Driver 
X5—Transistor Power Output 


You must hear this completely 
i PRINTED CIR- 
CUIT compact 3-power porta- 
sele- 
Power: 10! 


new, simple, 


ble superhet. 4 tube & 
nium rectifier 
125 volts AC/DC—7.2 
“A”’ battery & 

battery. Freq. 
1700 Ke. 


range: 


plastic case, 
Dimensions: 
10”%x4/o"x7"... 


ARKAY Model HFT-7 
Hi-Fi AM-FM Tuner 


sensitivity for 20 db 
quieting. Automatic frequency 
with provisions for 
Allows pinpoint, 
high selectivity tuning. Fos- 
ter-Seeley discriminator, high 
efficiency AM loop stick an- 
tenna and temperature com- 


4 UV 


control 
AFC erase. 


posertes oscillator circuit. 
New! W 
Kit Less Cover. ..... 


$2 
Fed, Ex. Tax Incl 


FREE! 


(max) 


90 volt “*B” 


Self-contained Ar- 
kay Powerscope aerial. 2 tone 


$20.00 
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ired & Tested see ee 


ii 


31.45 


Fed. Ex. Tax Inel. 
Sportsman Carrying Case $1.75 
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- ANOTHER 


ARKAY FIRST!! 


SPECIFICATIONS: 
ELECTRICAL RATING—9-volt tran- 


energizer. 


sistor 


OPERATING FREQUENCIES: Tuning 
range—540 to 1620 KC. I. 
plifier—455 KC 

POWER OUTPUT—275 + milliwatts. 


SPEAKER—large alnico V permanent 


magnet. 


TRANSISTOR COMPLEMENT: X1 os- 
cillator-converter; X2 1st LF. am- 
2nd L.F. 
diode detector-AGC 
class B driver; 
X6 class B output. 
Federal Excise Tax 


plifier; X3 


Included . 


Le nnn AUUUUONULUU LALLA 


SPECIFICATIONS: © 
POWER—30 watts @ 1% IM. 
FREQ. RESPONSE + V2 db.—10- 41 F; reproduction. Record equal- = 


40,000 cps. 
HUM—120 db. 
output. 


CONTROLS—(6) Func. selector, 
loudness, bass, treble, level 
set, 5-position level com- 
pensation control. 


1 


Get the new, big catalogue & specifications of the remark- 
able ARKAY line—Now at your local dealer! 
Prices 5% higher West of the Mississippi 


AARK AY. 120 Cedar Street N.Y] 


5 TRANSISTOR 
PRINTED CIRCUIT 
SUPERHET PORTABLE 


The revolutionary TR-5 is an advanced 
engineered kit using 5 transistors & 
crystal diode. A full Superhet printed 
circuit board cuts wiring time to a 
minimum. Consists of a converter, 
2 stages of |.F. amplification, diode 
detector, audio driver and class A 
power amp output stage. Subminia- 
ture components used throughout. 


F. am- 


TRANSISTORIZED PORT- 
ABLE SUPERHET RECEIVER 


amplifier; D1 

take-off; X4 

X5 class B output; than 275 m 
struction is extremely sim- 
ple because of the advanced 

$37. 50 engineering techniques em- 
ployed in its design. 
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NEW! 


ARKAY MODEL FL-30 = 
Hi-Fi AMP-PRE-AMP = 


Featuring a transistorized front = 
end for use with a reluctance = 
pick-up, this engineering mas- = 
terpiece assures the finest in = 


ization for more than 30 labels 
(LP, RIAA, & EUR). Complete 
with rose gold panel and black 
cabinet. KIT $49.95 


WIRED & TESTED....... $74.95 
HIUUNLNDLALHL 


below rated 


50 WATTS from your WILLIAMSON 


PAT. 
PENDING 


New 


$99" 


at your Elec 

tronic Parts 
Distributor 
or Audio 
Jobber 


DYNACO A-430 


Output transformer and simple circuit 
modifications let you raise the power of 
your Williamson-type amplifier to over 
50 watts at less than 1% I M distortion. 
This output transformer 
will give you double power and double 
listening pleasure with very low distor- 
tion and unequalled transient bandwidth. 
Its unique design uses para-coupled wind- 
ings, the first basic advance in quality 
transformer design since the introduction 
of interleaved windings. 


SEE OUR AD ON PAGE 96 


Write for details of new Dynaco output 
transformers, circuits, and conversion 
data for Williamson Amplifiers. 


super-fidelity 


DYNA COMPANY, Dept. RN, 5142 Master St., Phila. 31, Pa. 


(Sor tbe fered the jolted. 
ACROSOUNRN ID 


ULTRA-LINEAR 


y y OUTPUT TRANSFORMER 


THIS SYMBOL IDENTIFIES EQUIPMENT MEETING QUAL- 
ITY STANDARDS PRESCRIBED BY KEROES ENTERPRISES 


® Greatest bondwidth for most realistic transient response: + I1db, 10 CPS to 100 KC, 
* Full rated power 20 CPS to 30 KC. Twice rated power 30 CPS to 20 KC. 
* Correct tap location for optimum Ultra-Linear performance. 
Tightest coupling between screen and plate winding sections. 
* Low and equalized leakage reactances for maximum stable feedback. 
* Highest primary inductance for best low frequency stability. 
Look for the box with the black and gold label. 
Send 25c for new booklet “‘Theory and Operation of the Ultra-Linear Circuit."’ 


ACRO PRODUCTS COMPANY 


369 SHURS LANE + PHILADELPHIA 28, PENNSYLVANIA 


Self Selecting Broad Band 


£ LSco 


NOISE REDUCING ANTENNAS 


@ Wide-band reception with correct 
impedance matching. 

@ Cancels all noise picked up by 
transmission line. 

@ Used by Government laboratories, 
Hams, SWLS, and service institu- 
tions. Ideal for Conelrad monitor- 
ing. 

@ Recommended for Hi-Fi and for 
installations where noise pickup is 
a problem. 

@ Antenna always automatically 
tuned to frequency. 

@ Sold complete with insulators, pre- 
measured flat-top, transmission 
line, and couplers. 

$15.70 

@ Also available as MASTER AN- 
TENNA system for apartment 
houses, hospitals, etc. 


Write for further information and price, or see your 
local dealer. 


ELECTRONIC SPECIALTIES MFG. CORP. 


76 Irving Street Worcester 10, Mass. 


f 
“ 


The “‘cotpen Gate” AM-FM 
Tuner...with an FM sensitivity 
of 3 microvolts for 20 db of 
quieting—and a host of other 
remarkable features... 


one of a complete line of 
advanced design high fidelity 
tuners, amplifiers and components... 


hear these quality RAULAND units ot 
your Hi-Fi dealer or write for details... 


RAULAND-BORG CORPORATION 
3515 W. Addison St., Dept. T, Chicago 18, Ill. 


should still make this quite adequate 
to hold the stylus in the grooves. 

In conclusion, the author believes 
that this new pickup will prove to ful- 
fill (or help to) the prediction in the 
last paragraph of the previously men- 
tioned January article. This is a trend- 
setting design. As was pointed out 
then, one cannot consider the perform- 
ance of a pickup separate from the 
tone arm, or of a tone arm separate 
from the pickup. The more closely we 
approach perfection in our quest for 
fidelity, the more necessary it is to re- 
gard these two components as inte- 
grated. 

While there may be some “mechani- 
cal” advantages in standardizing a 
plug-in type cartridge, so different 
manufacturers’ cartridges can easily 
be tried in the same arm, this ap- 
proach suffers the disadvantage that 
the pickup cannot be designed to give 
its best performance always, because 
it cannot be designed as an integral 
part of a tone arm-pickup assembly. 
In this new design the plug-in feature 
makes the pickup replaceable, but not 
interchangeable with any other type. 
Similarly the stylus can be removed 
for replacement, but it is not inter- 
changeable with styli for other pick- 


ups. —50- 


MODIFICATIONS OF CONELRAD 
ALARM SYSTEM DESCRIBED IN 
OUR NOVEMBER, 1956 ISSUE. 


PPARENTLY the article “An Air Raid 

Alarm for Home Receivers,” describ- 
ing a Conelrad alarm system, which ap- 
peared on page 60 of our November, 
1956 issue, has received quite a bit of 
attention from our readers. We have 
had quite a few letters from individuals 
and companies trying the circuit. As a 
matter of fact, the authors have in- 
formed us that one New England com- 
pany has successfully built the circuit 
and is thinking about manufacturing it, 
utilizing a printed circuit board. How- 
ever, some of the components were not 
shown with values used in the final 
model and in order to obtain the bene- 
fits of satisfactory operation using the 
latest circuit these should be changed 
as follows: 


R,; to be 100,000 ohms, not 2.2 meg. 

R,, to be 10,000 ohms, not 270,000 
ohms. 

R:; to be 56,000 ohms, not 2.2 meg. 

R,; to be 10 meg., not 56,000 ohms. 

Cy to be .001 ufd., not .02 fd. 

Certain other changes are desirable 
in order to provide less critical opera- 
tion, although they are not essential. 
These are as follows: 

R, to be 2.2 meg., not 4.7 meg. 
R., R; to be 110,000 ohms +5%, not 

100,000 ohms. 

R, to be 1 meg., not 1.5 meg. 

R, to be 1 meg., not 150,000 ohms. 
C, to be .005 zfd., not .01 ufd. 

C., C; to be .0016 ufd., not .0015 fd. 
C, to be .0056 ufd., not .006 xfd. 

C, to be .0015 ufd., not .001 “fd. 

Cx to be .0015 ufd., not .01 pfd. 

It is possible that a kit version of this 
circuit will be on the market in the near 
future. We suggest that any readers 
who are interested in such a commercial 
unit watch for it. 
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MORE POWER 
with LESS 
DISTORTION 


Mullard \\ / 


MADE FOR Music 


Recognized 
the finest high 
power output pentode, 
up to 100 watts in push- 
pull. Designed specifically for High 
Fidelity and produced by precision 
craftsmen with these design features: 
Golden grids 
— Linear characteristics. 
— Low-drive voltage 
- Clean crisp output 


OTHER Mullard TUBES 
designed specifically for High Fidelity: 


EL37 High- —- pentode, 69 Ww PP 
EL84/6B output p , 20 W PP 
EFeG/6267 low- noise input pentode 
ECC81/12AT7 Low-noise mediumyu dual triode 
ECC82/12AU7 Low-noise low dual triode 
poe 12AX7 Low-noise rectiber cath triode 
280 /6V4 type, oe. 


Miniats r 


G6Z34 Bantam rectifier cathod: 


Available at all leading distributors. 


For detailed technical data and ap- oe" 
plication information write: YH 


INTERNATIONAL ELECTRONICS CORP. 
81 Spring Street, New York 12, N. Y. 


World’s Most Complete Range of audio tubes 
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Electric Shock 
Used to Halt 
Heart Twitching 


Electrodes applied to the 
chests of shock victims 
restore beating of heart. 


N ELECTRIC shock treatment 

through electrodes applied to the 
surface of the chest was described re- 
cently by W. B. Kouwenhoven of the 
Department of Electrical Engineering 
and Dr. W. R. Milnor of the School of 
Medicine, Johns Hopkins University, 
Baltimore, Md. 

The new technique is now being used 
in the operating rooms of one of the 
nation’s leading hospitals to halt heart 
twitching (fibrillation) which may oc- 
cur during anaesthesia. 

In a paper before the AIEE, “Field 
Treatment of Electric Shock Cases,” 
the scientists reported that the new 
“closed chest” method of defibrillation 
is safe and practical. It is now being 
used extensively at Johns Hopkins 
Hospital, and the method will prob- 
ably find use in other hospitals. 

In treating ventricular fibrillation 
caused by electric shock, prompt ac- 
tion is essential. Tests and experience 
reveal that defibrillating electric shock 
by hand electrodes, delivered within 
one minute or less after the original 


| shock, will save the heart 90 per-cent 


of the time. Sufficient current sent 
through the heart arrests the twitch- 
ing completely. Speedy action in ap- 
plying artificial respiration to over- 
come respiratory paralysis induced by 
electric shock is also vital. The scien- 
tists stressed, however, that even if 
delay occurs, respiration may prove 
successful and should be started at 
the first possible moment in order to 
be effective. 

Shocks of just .1 ampere may inter- 
rupt normal heart rhythm and cause 
fibrillation, while a shock of several 
amperes will simply contract the heart 
and hold it in that state until the cir- | 
cuit is opened. Currents of large mag- | 
nitude will often temporarily paralyze | 
the breathing but the heart will usual- | 
ly resume beating when the circuit is 
broken. Currents may affect the lungs 
and not the heart because while the 
action of the lungs is controlled by the 
brain, the heart muscle operates in- 
voluntarily without any direction from 
the brain. 

The two principal “pacemakers” of 
the heart are the sinoatrial node and 
the atrioventricular node, and either 
of these is capable of driving the heart 
without a signal from the brain, it 
was pointed out. 


PROTECT COSTLY 
HIGH FIDELITY 
EQUIPMENT 
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“Mullard \ ullard \Petifier 


MADE FOR Music 


CHECK 
THESE ADVANTAGES 


regu on 


ill-wave rectifier. Compact 
haracteristics make the 


OTHER Mullard TUBES 


designed specifically for High Fidelity: 


EL34/6CA7 High-power pentode, 100 W PP 
EL37 High-power pentode, 69 W P 
EL84/6BQ5 Miniature output pentode, 20 W PP 
| EF86/6267 Low-noise input pentode 

| ECC81/12AT7 Low-noise mediumu dual triode 


| ECC82/12AU7 Low-noise low dual triode 


ECC83/12AX7 Low-noise high dual triode 
EZ80/6V4 Miniature rectifier cathode type, 90 ma. 
EZ81/6CA4 Miniature rectifier cathode type, 150 ma. 


a 
Available at all leading distributors. 


For detailed technical data and ap- LA 


plication information write: 


Trade Mack Muliard, Lid. 


INTERNATIONAL ELECTRONICS CORP. 
81 Spring Street, New York 12, N. Y. 
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BUILD THE SUPERB 


PERI-SO 


50 WATT- 
100 WATT PEAK 


Now YOU can re-create in your own home 
the breathtaking realism in sound that has 
been known only to design engineers! 

The PERI-50 engineering is “built in” 
through the revolutionary new deep-etched 
copper circuit board—a development of 
Printed Electronic Research Inc. 

The DEEP-ETCHED copper circuit board 
replaces all wiring and guarantees that 
every PERI-50 AMPLIFIER built will perform 
exactly like the laboratory original— 
whether built by amateur, audiophile 

or electronic engineer! 

EVERYTHING PROVIDED — including 
an Ungar soldering iron and solder! All 
components literally “plug in” to the 
self-contained circuit board. No schematics 
to follow (although provided). 


ANYONE can build and hear the laboratory 
realism of the PERI-50 AMPLIFIER in 

90 minutes or less.... utilizing the most 
advanced circuitry and the incomparable 
Dynaco Output Transformer for unsurpassed 
transient response and stability. 


GUARANTEED TO PERFORM 
TO THESE SPECIFICATIONS: 


POWER OUTPUT 50 watts cont. — 100 watts peak. 
DISTORTION -- intermodulation distortion less than 
1.0% at 50 watts, less than 0.25% at 35 watts. 


FREQUENCY RESPONSE 6 cps to 60,000 cps 
within +0.5 OB. +0.1 DB from 20 cps to 
35,000 at any level from 1 milliwatt to 50 watts. 


POWER RESPONSE less than 0.1% harmonic 
distortion at 50 watts from 20 cps 
to 25,000 cps and fiat within 1 DB. 
SENSITIVITY 50 watts output from 0.75 volt RMS 
input 100 watts output from 1.0 volt RMS input. 


SQUARE WAVE RESPONSE essentially 
undistorted on speaker load at frequencies 
20 cps to 35,000 cps. Damping Factor — 15. 
Output impedances 8 ohm and 16 ohm. 


TUBE COMPLEMENT Two EL-34,one GANB one 5U4. 
“=< ORDER DIRECT FROM =— == 


PRINTED ELECTRONIC RESEARCH Ine. 


1 4212 LANKERSHIM BLVD. NO. HOLLYWOOD, CALIF. l 
] CHECK OR MONEY ORDER D COD.D i 
| SEND FREE BROCHURE (© DEPT. A-2 | 
| ! 


CALIF. RESIDENTS 
ADD 4% SALES TAX 


| from this level. 
| limit is set only by the horn dimen- 


Inside the shield case of new tweeter. Pencil points to quartz cell, heart of unit. 


lonic Clout 
Tweeter Demonstrated 


Additional information on "lonovac”, the ionized air 


transducer which was described in last month's issue. 


ECENTLY, the DuKane Corp. of St. 

Charles, Illinois, conducted a press 
demonstration of the “Ionovac,” the 
new ionic cloud high-frequency trans- 
ducer it is currently manufacturing. 
The unit, shown unshielded above, uses 
a small quartz cell in which corona 
discharge is set up. As a result of the 
changing ionization of air in the cell, 
sound waves are set up directly in the 
air without the need for the conven- 
tional diaphragm used in ordinary 
tweeters. 

Although the demonstration was not 
too conclusive because of the limited 
signal source equipment and the high- 
hiss-level tape, the tweeter appeared 
to be remarkably clean without notice- 
able peaks or unnatural coloration. 
Your editor immediately thought of 
some of the better electrostatic tweet- 
ers, with which this unit can be favor- 
ably compared. There was no corona 
hiss in evidence while the unit was op- 


| erating. With the tweeter horn mount- 


ed with its long dimension vertical, 


| good horizontal dispersion of highs oc- 


curred. 

The response curve of the unit is 
within 5 db from 2000 to 20,000 cps. 
Spot measurements taken well above 
this limit do not show much deviation 
The low-frequency 


sions; in the unit shown above the horn 
cuts off just below 2000 cps. 

Shown inside the open housing above 
are the r.f. link coils to which are fed 
17 watts of 20 mc. amplitude modu- 
lated r.f. from a companion modulated 
oscillator and power unit. It is this 
unit, with its 2 per-cent distortion, that 
limits quality of the output. Extensive 
shielding prevents interference. Since 
there is quite a bit of heat produced at 
the electrodes within the cell, it is ex- 
pected that these would have a life 
“only as long as a permanent phono 
stylus.” Replacement is quite simple, 
though, since the little cell may be 
changed as a unit. Definite prices have 
not been set as yet, but it is expected 
that the tweeter with its oscillator will 
sell for $130 to $150. —30— 


Principle of operation of the new tweeter. 
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(Continued from page 54) 


wider in scope. Strangers to this work may 
have a time warming up to it, but anyone 
with an open mind can’t fail to be impressed 
by the originality of the writing in spite of 
some critics’ plaint that all Bruckner is of 
Wagnerian derivation. Soundwise this is 
mighty impressive. The brass, so important 
in this work, sound out fullthroated and 
clean, strings are smooth, with plenty of 
body when needed. Woodwinds are on the 
mellow side and percussion is heavy and ac- 
curate. With wide frequency and dynamics, 
and a most pervasively “live” acoustic per- 
spective, this is awesome on a really big 
speaker system. 

The Beethoven work is an oddity that 


suggests a precedent to the finale of the “9th” 


symphony. It is pleasant enough but what 
happened in this recording is that despite the 
formidable forces employed the reading 


verges on the pedestrian and the sound dull | 


and undistinguished. Surely Lehmann and 
the DG engineers must have had an “off” 
day. No matter, for the Bruckner is worth 
the price by itself and is highly recom- 
mended. 


FRANCK 

THREE CHORALES FOR ORGAN 
VIV ALDI-BACH 

CONCERTO #2 IN A MINOR 
Jeanne Demessieux, organist. London 
LL1433. RIAA curve. Price $3.98. 

The Franck organ “Chorales” are certainly 
among the most beautiful repertoire composed 
for the “King of Instruments.” This is the 
third recording to appear on LP and by all 
odds the best. Demessieux has sometimes been 
criticized as “timid” in her use of registration. 
I don’t think that is a fair appraisal and cer- 
tainly in this recording she has chosen her 
registrations with intelligence and conviction. 
Her reading of the Franck and the Vivaldi- 
Bach is comparatively free from the annoying 
mannerisms of tempo and phrasing exhibited 
by many organists. Her playing here is most 
expressive, with more than a little poetry and 
the result is a deeply moving listening experi- 
ence. The organ sound is very clean, rich, 
and sonorous and the acoustic perspective has 
been wisely chosen. For hi-fi fanciers, this has 
some fine pedal sound, but none that really 
“thunders” in the sub-basement. 


SESSIONS, ROGER 

SUITE FROM 

“THE BLACK MASKERS” 

HOVHANESS 

PRELUDE AND QUADRUPLE 

FUGUE 

LO PRESTI 

THE MASKS 
Eastman Rochester Symphony Orchestra 
conducted by Howard Hanson. Mercury 
MG50106. RIAA curve. Price $3.98. 

Gadzooks! In the “Black Maskers” we have 
one of the most rip-snortin’ fire-breathin’, 
cone-crackin’ recordings Mercury has ever is- 
sued. I’ve heard some people complain about 
difficulty in tracking some of these Mercury 
whoppers. I can tell you this . . . it is always 
possible to get a defective copy of a record, 
but if you can’t track this and other record- 
ings like it, I’d suspect my equipment wasn’t 
adequate for the job. The dynamic range on 
this disc admittedly is tremendous . . . stylus 
velocities go beyond 27 centimeters-per-second 
in some sections! In spite of this if your turn- 
table and arm are nicely leveled, stylus pres- 
sure is correct and everything else is in balance 
you should have no difficulty playing this disc. 
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artridge that scores : 
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bw MU-METAL SHIELDED 

At tending 81-11 Semribetarty MAGNETIC TURNOVER CARTRIDGE 
RECOTON CORPORATION, 52-35 Samet Ave., long island City 4, N. Y. 


NOW! HI-FI (FM) IN YOUR CAR! 
Only BLUE SPOT offers all these features! 


Concert Hall Sound under bridges, through short tunnels, next 
to high power lines, even in lightning storms! 
Constructed to outlast your car. 

Coaxial Speakers, 6” x 9”, full-range 
tone control, built-in rear speaker 
plugs, separate amplifier, 6 to 
12 volt convertibility. 

Compact design fits most 
American and foreign -cars. 
Service throughout the U. S. 


BLUE SPOT 

Koln Mark | 
Selectomagic Tuner—the first FM 
‘tone touch’’ signal seeker in a car radio. 


FM—3 microvolts for 20 DB quieting; AM, 3 microvolts. 
Response 40-16,000 c. p.s.— image rejection 25 DB. 


HI-FI—15 tuned circuits FM and AM. 


BLUE SPOT Frankfurt Mark | BLUE SPOT Hamburg 
FM—plus Hi-Fi, AM and Pushbutton Selec- Luxury AM car radio—economically priced. 
tometer. De luxe, yet economy-priced ver- Magnificent sound, pushbutton station 
sion of the Koln Mark I. selector, ruggedly engineered. 


9 EEA RAL HRSA OD 


AMERICAN ELITE, INC. 
7 Park Avenue, New York 16, N. Y. 
Importers of Telefunken and Audio Elite home Hi-Fi Sound Systems, 
‘Tubes, Components, Microphones .. . and Blue Spot car radios. 
Write Dept D for free pamphlet and information. 


| I have tracked it without distortion with a 
| Weathers arm and cartridge, the new Picker- 
| ing “Unipoise” integrated arm and cartridge 
with a half-mil stylus, and a Fairchild 225A in 

a Gray arm to mention a few. 
So, on with the record. Previously avail- 


able only in a subscription recording by the 


P American Recording Society, the “Black 
hie f) Maskers” is a welcome addition to the LP 
FOR lists. Be warned that this is a wild piece of 

/) music, loaded with dissonance and atonalities. 


Yet, because of its organization and its tre- 
mendous sonic impact, it is not very hard to 


assimilate. Of course, this is one of those re- 

PORTABLE cordings which, irrespective of the musical 
content, is bound to be used for demonstra- 

tion by the hi-fi nuts. The sound is simply 
EASY-TO-OPERATE fabulous . . . brass and percussion, woodwind 
| and strings .. . all are heard with the most 


THREE-SPEED varied and near infinite expression. The tran- 


sients are huge and savage and will tax any 
hi-fi system severely. When you hear the awe- 

TAPE RECORDER some outpouring of sound in the last part of 
the 3rd movement, the “Dirge,” as the brass 
and full organ combine in a mighty duet, you 
won’t believe your ears! The other works on 
Tandberg records the full sound spectrum the disc are interesting in their own right, but 
audible to the human ear — and more — the real plum is the Sessions work. Dr. Hanson 
from 30 to 16,000 cps at 72” per second... es. his — — <7 omy ee ate momar 
A" of the modern idiom and his performance is 
and provides Be well speeds of en snd brilliant. And once again kudoes to Dr. Han- 

78 per second with amazing fidelity. son for the superb playing he gets from his 
Optimum use of negative feedback produces men as they traverse this terrifyingly difficult 
clean, undistorted, balanced sound. score. Don’t miss hearing this outstanding 


Exclusive “Magic Eye” circuitry brings you recording. 


Clock-type footage indicator positive, reliable level control. MENDELSSOHN 
LE AME RES * Tandberg’s unique “Low Torque Drive MIDSUMMER NIGHT’S DREAM 
2 heim saa a 8 mechanism guarantees true pitch. (OVERTURE AND INCIDENTAL 
Complete with super-sensitive MUSIC) 
Tandberg microphone, hand- Soloists and RIAS Chamber Choir with 
some leather carrying case TANDBERG Berlin Philharmonic Orchestra  con- 
k.N. Y. ducted by Ferenc Fricsay. Decca DL9846. 

10 East 52nd Street ¢ New York, RIAA curve. Peice $3.08 

Of the many versions of this music on rec- 


e ords, I find this performance by Fricsay and 
We the Berlin Philharmonic, closer to the intent 
| of the work and the most generally satisfac- 


| tory. It has its faults . . . Fricsay hurries 


tempi here and there, the chorus is a little on 

Leal the “blurry” side. But these minor faults are 
| offset by Fricsay’s light hand on the orches- 

| tral rein, his intelligent phrasing and dynam- 

| ics and his knowing way in handling the 

chorus. The orchestra plays well and the solo- 

ists are of a high order of competence. The 


sound is smooth and spacious but is some- 
what lacking in brilliance. 


TCHAIKOVSKY 
1812 OVERTURE 
LISZT 
MEPHISTO WALTZ 
DVORAK 
CARNIVAL OVERTURE 
Pr ee WEINBERGER 
ERIE a PRE-ASSEMBLED POLKA AND FUGUE FROM 
EMBOSSED COMPONENTS SCHWANDA 
WIRING f : Pi SMETANA 
This unique kit includes all com- | BARTERED BRIDE OVERTURE 
BOARD — —— required to assemble a | Chicago Symphony Orchestra conducted 
tN oe high quality, four tube, Push-Pull | by Fritz, Reiner. Vietor LM1999. RIAA 
udio - plifier, including tu eurve. Price $3.98. 
and output transformer. A quick glance at the contents of this re- 
The use of the ERIE “PAC” and | cording is more than ample evidence that this 
with these plug-in components the ERIE Embossed Wiring Board | is a good buy, in terms of quantity alone. 
« is a new concept in amplifier de- Happily it has other virtues as well. Another 
Tubes * Tube Sockets ¢ Filter sign which results in a compact, | recording of the "1812 Overture” might seem 
. asy to assembl t. Complete in- anti-climactic after orati’s remendous 
Capacitor * Volume Control and steeetines pe woe er tour de force on Mercury. Yet everything has 


Switch ¢ Tene eteee ® Capacitors for construction are provided. its place. For those who want a normal con- 
cert version sans the real bells and the real 


cannon shots, this will do very nicely. Reiner 
ERIE ERIE ELECTRONICS DISTRIBUTOR DIVISION saiava 4: fensoenilé tonipe that olives Git 2 
ERIE RESISTOR CORPORATION great buildup and the finale is appropriately 

ROWELL ERIE, PA grandiose. If it all sounds a little tame after 
LEM, M6. + LONDON, ENGLAND + TRENTON, ONTARIC listening to the version with the cannon, etc., 
it just can’t be helped. Console yourself with 
RADIO & TV NEWS 


EXTRA FEATURES 


Mu-metal shielded record- 
playback head and tape path 


Radio and phono inputs 


NOW. a 8 


a 60 WATT 
high-fidelity 
Amplifier- 
Preamplifier Kit 
complete 

on one chassis 
for only $7925 


a © 


model 19K 


NOW, for the first time, an integestes high-power 
amplifier package in kit form for the audio per- 
fectionist—complete with versatile preamplifier 
in one compact, high-styled unit—at a budget 
price! Only the most advanced high-fidelity cir- 
cuitry and the finest available components are 
used in this superb new Tech-Master Kit, which 
is unexcelled in performance by any available 
amplifier system, regardless of price. Undis- 
torted power output is guaranteed to be 60 watts 
at any frequency from 20 to 20,000 cps. Inter- 
modulation distortion is below 1% at 60 watts 
and below 0.25% at all ordinary listening levels. 
Reserve power is great enough to drive without 
distortion the new wide-range electro-static 
loudspeakers. The preamplifier provides com- 
pensation for all recording characteristics. 
Assembly is simple and foolproof —with easy-to- 
follow written instructions and picture diagrams 
to guide every step. No flimsy, hard-to-solder 
printed wiring boards! 


@ Frequency response flat from 10 to 50,000 cps, 

@ Special 10 Ib. output transformer with tapped 
primary for ‘Uitra Linear’ connection 

® Direct interstage coupling 

® Output matching for 4, 8 or 16-ohm speakers 

@ Hum level 65 db below rated output through 
magnetic cartridge input; 72 db below rated 
output through other inputs 

® Variable calibrated pickup load control 

© Equalizer positions for RIAA, AES, NAB, Orig. 
LP, and 78’s 

© Input Selector switch for Piezo cartridge, 
Tuner, TV Sound, and Tape 

© Cathode-follower tape recording take off 

® Low-distortion feedback type tone controls 
with concentric control kno 

® Low silhouette cabinet combined with upright 
tube and transformer positions for optimum 
ventilation 

© Elegantly styled black and gold panel 

@ Tube Complement: 12AX7 preamp. 12AU7 
tone, 6GAN8 driver and phase spitter, 2-6550 
output, 5U4GB rectifier. Separate selenium 
rectifier for fixed bias. 


Dimensions: 1414” wide x 10%” deep x 514” high 


Model 19K Kit Net Price $79.95 
Cabinet 7.50 
Af your focal hi-fi dealer, or write: 


eeeeeeeeeeea eee eeeeee 
A PRODUCT OF 

TECH-MASTER CORPORATION 

75 Front St. Brooklyn 1, N. Y. 
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the thought that this will shortly be issued | 
on stereo tape by Victor, and this should up 
its “spectacular quotient” appreciably. The 
other works receive fine performances, espe- 
cially the-‘“‘Mephisto Waltz” and the record 
is worth its price for the ‘new and magnifi- 
cent version of Weinberger’s ingratiating 
“Polka and Fugue from Schwanda,” “Der 
Dudelsackpfieffer.” (such a mouthful to say 
“bagpiper”). This is one of the best Reiner 
performances on record, full of verve and wit. 
The last part of the “Fugue” with orchestra 
and organ is a knockout! Exemplary sound 
throughout the disc. 


COLE PORTER 

SYMPHONIC SUITE BASED ON 

MUSIC OF PORTER 

Stanley Black and his Orchestra. Lon- 
don LL1565. RIAA curve. Price $3.98. 

Stanley Black is an exceptionally accom- 
plished arranger and orchestrator and he puts 
his talents to good use here with this suite of 
Cole Porter numbers. All the old favorites 
are represented .. . “Night and Day,” “Be- 
gin the Beguine,” “I’ve Got You Under My 
Skin,” etc. Black has arranged the tunes with 
a good deal of taste and as conducted by him 
and played by his fine orchestra, these oldies 
gain new interest and sound fresh and unhack- 
neyed. Sound throughout is absolutely top 
drawer, extremely wide range with no tran- 
sient or other distortions audible. Highly rec- 
ommended. 


BALLET MELODIES 
Mantovani and his Orchestra. London 


LL1525. RIAA curve. Price $3.98. 

If you’ve been blasting away with Stravin- 
sky or Bartok, this is the kind of record that 
will assuage the ire of the “little woman.” I 
hasten to add (before I get clobbered by my 
more intellectual female readers), that I nat- 
urally don’t mean all women. But if you’ve 
got this problem (and a terrifying number of 
men do!) this potpourri of such ballet chest- 
nuts as the “Waltz of the Flowers,” “Dance 
of the Hours,” “The Swan,” “Invitation to the 
Waltz,” etc., etc. should do the trick neatly. 
Mantovani displays plenty of his well-known 
schmaltz, and yet surprisingly enough subdues 
his soaring strings in a few of the numbers 
and plays them fairly “straight.” No matter 
what your opinion of his musical expression, 


one cannot but help admire the precision of | . 
| Complete findings of these experts as reported in 


his playing and the high calibre of his musi- 
cians. As usual, the London engineers have 
afforded Mantovani a very full and rich sound 
with a large acoustic frame. Of its type, an 
outstanding disc. 


CASTELNUOVO-TEDESCO 

CONCERTO #2 FOR VIOLIN AND 

ORCHESTRA 
(“THE PROPHETS” ) 
Jascha Heifetz, violinist with Los Angeles 
Philharmonic Orchestra conducted by 
Alfred Wallenstein. 
STRAUSS, RICHARD 
SONATA IN E FLAT FOR VIOLIN 
AND PIANO 
Jascha Heifetz, violinist and Brooks 
Smith, pianist. Victor LM2050. RIAA 
curve. Price $3.98. 

For fanciers of violin concerti here is an off- 
beat itera that may give you reprise from the 
Tchaikovsky, Mendelssohn, et al. Castelnuovo- 
Tedesco is a modern Italian composer who 
makes his home in Beverly Hills, and it was 
for his distinguished neighbor, Jascha Heifetz, 
that he wrote this work. The three move- 
ments are entitled, “Isaiah,” “Jeremiah,” and 
“Elijah,” despite which the composer denies 
any programmatic meaning. Nonetheless, cer- 
tain Hebrew thematic material is recognizable 
in the score and this lends some substance to 
the title. It is a beautiful work, very lyrical 


At $24.75 


‘An Unqualified Bargain’ 


Says High Fidelity Magazine 


“This little speaker is good! It won’t match a 
fine system selling for hundreds of dollars— 
needless to say—but it produces sound that, 
to my ears, is smooth, well-balanced, well- 
distributed, and satisfying. High-frequency re- 
sponse goes well out towards the limit of 
audibility without unpleasant bumps; there is 
no exaggerated middle-range peak often as- 
sociated with harshness; bass is excellent; full 
and solid, without boom . . . If this speaker 
sold for $50, I believe it would still receive my 
sincere approval. At less than $25, I consider 
it an unqualified bargain.” 

(High Fidelity Magazine) 


‘¢,,.Equivalent to many larger 


_and more costly speakers’’ 


*“*Extremely low resonant frequency .. » 
response held up well to 35 cps, being 


| down only 6 db at that point .. . offers 


some unusual features. . .”’ 


(Audio Magazine) 


Above is what the experts of two leading magazines in 
the Hi-Fi fleld concluded after testing 


the PanaSonic 


the 8” space-saving, extended range speaker in- 
corporating several patented features which re 
sult in performance never before achieved by 
an 8” unit. 


the above publications and descriptive pamphlet 
will be gladly sent to you upon request. 


SPECIAL LIMITED OFFER 


ends June 30, 1957 
NOW ++ try the PanaSonic at our risk in 
your home with your equipment. 
regularly $24.75 


SAVE 20% —Send only $] 9. 8 0 


ALSO .. . The same PanaSonic 
Speaker mounted in a scientifically 
matched bass reflex enclosure of 
solid wood in a speckled finish, meas- 
uring only 13” x 19” x 9”. A com- 
plete speaker system, fully wired 
and assembled, ready-to-play. 
regularly $37.45 

SAVE 20% —Send only $29.96 

Pa Mil before June 30, 1957 -—— — = 

| Windsor International Co., Inc. 
P. O. Box 15, Riverside, Conn. 

I Encosed find $...... for......PanaSonic Speaker(s) 
at $19.80 each, ppd. with enclosure recommendations. 
Enclosed find $...... for...... complete PanaSonic 

| Speoker Enclosure System(s) at $29.96 each, ppd. 

| Money back guaranteed if returned within ten days. 


Fits sasesheistntcberniees oeeee eeeceece 


{ Address. .ccccccccccscscccccccceveccccesccess ° 


| City & Stote....... ecccccce coeccccensoccesce oo 
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BUILD THE BEST— 
BUILD ALLIED’S OWN 


knight- 
Kits 


knight-kit AMATEUR VALUE 
50-WATT CW TRANSMITTER KIT 


Here’s top value for the Amateur—a band- 
switching transmitter kit for 80, 40, 20, 15 
and 10 meters at a new low price. Conser- 
vatively rated at 50 watts—actually o 

ates at up to 60 watts input on 80 an 40 
meters. Oscillator is high! y efficient 6AG7, 
final is reliable 807 transmitting tube. Pi- 
output matches 50-1200 ohms impedances 
—permits use with random length anten- 
nas—no need for external antenna tuner or 
coupler. Controls: Osc. Tuning: Bandswitch; 
Final Amplifier Tuning; Antenna Loading; 
Grid-Plate Meter Switch; Off-On Switch. 
Finest quality co nents—low-loss cer- 
amic coil forms; R RE-type coax connector; 
copper-finished steel chassis. Effective Tvi 
suppression. Convenient jacks for crystal 
and external VFO on front panel. With step- 
by-ctep instructions. Less crystal and key. 

pg. wt., 19 lbs. 


Model Y-255. Net, F.0.B. Chicago... $3895 
OTHER kmight-Kit AMATEUR VALUES 


RF Z-BRIDGE KIT 
Y-253 $585 


SELF-POWERED VFO KIT 
¥-725 $2850 


TRANSISTORIZED CODE 
PRACTICE KIT 


Y-239 $395 


100-KC CRYSTAL 
CALIBRATOR KIT 


¥-256 $]}()50 


SUPPLEMENT 

featuring knight-kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 


ALLIED RADIO 
Dept.01-£7, 100 N. Western Ave., Chicago 89, Ill. 


and romantic, surprisingly so for a modern 
composer. Heifetz is in magnificent form and 
copes with the not inconsiderable technical 
demands of the score with fluent ease. The 
orchestration is quite interesting and, all in 
all, a rewarding 4listening experience. The 
Strauss “Sonata” is a Heifetz specialty, and 
his performance is ravishingly beautiful. If 
you would understand the greatness of Hei- 
fetz, listen to his playing in the tumultuous 
scherzando in the finale. The sound in both 
works is very clean and in the concerto quite 
full bodied with wide dynamics, good violin 
transients, and a fine acoustic “liveness.” 


MILHAUD 

SUITE PROVENCALE 

SAUDADES DO BRASIL 
Concert Arts Orchestra conducted by 
Darius Milhaud. Capitol P8358. RIAA 
eurve. Price $3.68. 

This delightful and provocative music is 
among the best work of Darius Milhaud, one 
of that formidable group of avant garde 
French composers known as “Les Sixe.”’ Both 
works are liberally endowed with typical Mil- 
haudian atonalities and dissonances, but do 
not let that deter you for a moment! These 
are highly listenable, as well as exciting from 
a hi-fi viewpoint. The “Suite Provencale” is 
especially welcome since the only other re- 
cording on LP is an ancient 78 rpm reprint 
on the Camden label. The “Saudades” was 
originally scored for piano and unhappily for 
those purists who want it in this form, the 
only existing version on a Columbia record 
has just been withdrawn from the Schwann 
catalogue. Needless to say, these performances 
with Milhaud at the helm can be regarded 
as definitive and with the superb, crisp clean 
sound and the quiet Capitol surfaces, make a 
most attractive off-beat addition to any record 
library. 


CHAUSSON 

SYMPHONY IN B FLAT 
Detroit Symphony Orchestra conducted 
by Paul Paray. Mercury MG50108. RIAA 
eurve. Price $3.98. 

If you like Franck’s “D Minor” symphony 
you’re sure to like this work by his brilliant 
pupil Ernest Chausson. Cast in the same mold 
in employing the cyclic form, this is a richly 
melodic, lushly romantic score, with plenty of 
exciting moments for spice, such as the trum- 
pet calls and rapid string figurations in the 
opening bars of the finale. Paray is at the 
top of his form here, bringing as much fresh- 
ness and interest to this score as he did in his 
notable recording of the Franck “D Minor.” 
This can easily be rated as the definitive re- 
cording, especially since the only close com- 
petition was the Monteux reading on a Victor 
disc now withdrawn from the Schwann cata- 
logue. The sound is typical fine-grained Mer- 
cury, with superb string tone, rousing brass, 
everything finely etched and well-defined, no 
mean feat with this rather thick-textured 
score. 


BERWALD, FRANZ 

SYMPHONY IN C MAJOR 

SYMPHONY IN E FLAT 
Berlin Philharmonic Orchestra con- 
ducted by Igor Markevitch. Decca 
DL9853. RIAA curve. Price $3.98. 

It is always an interesting experience to hear 
new music, whether it is an up-to-the-minute 
contemporary work or, as in this case, an old 
work discovered through musicological re- 
search. Berwald (1796-1868) was a Swedish 
composer, strongly influenced by Schubert 
and Berlioz among others, and through the 
work of the Berwald Foundation we now 
have the first recording of two of his most 
typical symphonies. The “C Major” work 
shows considerable inventiveness and the use 
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of devices which were far ahead of their time. 
This work reminds you of a classical sym- 
phony by Mendelssohn or Schubert but with 
much unconventional scoring. The “E Flat” 
work is less enterprising and stays fairly well 
within the classic form. These are not dull 
works, on the contrary they are full of life 
and are characterized by rollicking scherzos 
and boisterous finales. In listening it is obvious 
that Berwald was an exceptionally gifted or- 
chestrator and thus his scores recorded here 
are fine display pieces for the talents of Mar- 
kevitch and the Berlin Philharmonic. Marke- 
vitch seems quite at home with these works 
and he elicits some remarkably beautiful play- 
ing from the splendid Berlin group. Sound is 
of the spacious, “big liveness” type favored by 
the Deutsche Grammophon engineers. A very 
smooth sound, not as sharply focussed as most 
but with more than enough detail to balance 
the acoustics. Recommended to those of an 
inquiring mind as music new, different, and 
worthwhile. 


BRAHMS 

SYMPHONY #4 IN E MINOR 
Vienna Philharmonic Orchestra con- 
ducted by Rafael Kubelik. London 
LL1485. RIAA curve. Price $3.98. 

This recording somehow was misplaced 
around my house, but even though it is sev- 
eral months old, it is worth your attention. 


| 
| 
| 


Kubelik can be a real whiz with Brahms, | 
as I’ve heard him demonstrate on many oc- | 


casions, yet recording-wise he often gets 
fouled up. I thought he had come a-cropper 


on this disc as I listened to the opening bars. | 


“Too slow, too slow,” I muttered to myself. 
Well, his opening movement is slow, but as 
the work unfolds you begin to see the logic 
and conviction of his plan as he builds towards 
a terrific finale. Throughout the score he is 
secure in his dynamics, his balance and phras- 
ing, and his tempi gradually increase. He 
elicits some wonderful playing from his or- 
chestra, with especially notable string and 
woodwind. Soundwise, this is one of London’s 


very “live” spacious types of sound in which | 
they also manage a splendid clarity of detail. | 


Quite a trick and the over-all effect is ex- 
tremely pleasing to the ear. Purists will prob- 
ably not like this disc, but it should have its 
share of adherents who favor the fine London 
sound. 


MOZART 

PIANO CONCERTOS NOS. 1, 2, 3, 4 
Carl Seeman, pianist. Decca DL9867. 
RIAA curve. Price $3.98. 

These relatively simple early sonatas of 
Mozart can be a pitfall for the unwary pian- 
ist. The slightest idea of heavy-handedness 
or tempo-tampering can make a botch of 
them. Seeman is a first class Mozart scholar 
and pianist. His has just the right degree of 
self-effacement necessary to play these works 
properly. His playing is utterly graceful, his 
conception of them properly small-boned. 
With a very warm tone and a superb tech- 
nical fluency these are readings which should 


find general favor. The piano sound is quite | 


smooth and lovely with no trace of percus- 
sive harshness. Wide in range, and with no 
audible transient distortion, this all adds up 
to a most admirable disc. 


VIVALDI 

FOUR CONCERTOS 

TWO SINFONIA 
Solisti di Zagreb conducted by Antonio 
Janigro. Vanguard BG560. RIAA curve. 
Price $3.98. 

Two concertos for oboe and strings, a con- 


certo for bassoon and strings and a concerto | 


for strings alone, the “alla Rustica,” combine 
with two Sinfonia to make up the program 
of Vivaldi works played by that marvelous 
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BUY THE WORLD’S MOST 
COMPLETE HI-FI GUIDE! 
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PAGES! 


Compiled by the Editors of Popular Electronics 


NINE BIG CHAPTERS ON! 


@ Why and How Hi-Fi 

@ Tuners 

@ Tapes 

M Record Players and Changers 

@ Tone Arms, Cartridges and Needles 
@ Preamplifiers and Amplifiers 

Wi Loudspeakers 

Mi Speaker Enclosures 

Wi Saving Money in Hi-Fi 


Also included in this new Hi-Fi volume is a helpful YEARBOOK SEC- 
TION covering all the latest trends in high fidelity. This ‘“‘book within a 
book”’ lists the nation’s outstanding Hi-Fi records and artists, all FM 
stations, and contains a complete calendar of 1957 Hi-Fi Shows, plus a 
directory of Hi-Fi literature available free! 


BE SURE TO BUY YOUR COPY! 


NOW ON SALE AT ALL NEWSSTANDS AND RADIO PARTS DEALERS ! 
Price: 75¢ 


107 


GRANCO 


HIGH FIDELITY 
FM-AM TUNER 


JUST PLUG IT IN... 
to phonograph, (_) 


hi-fi system, 


tape recorder 
or TV set 

for the best in 
FM-AM 

radio listening! 


A new adventure in sound from leading 
sound specialists . . . a most versatile FM-AM 
tuner of fine quality, designed to provide 
the best static-free FM as well as AM radio 
reception by simply “plugging it in”’ 

.-. yet, in the Granco tradition of producing 
much more for much less, priced lower 
than any other available tuner. 


More than just a component, this elegantly 
styled tuner easily connects to any 
instrument with an amplifier and speaker and 
affords complete radio listening pleasure 
...FMand AM. 
@ Exceptional sensitivity and selectivity insure 
superlative FM and AM reception 
@ 6 tubes plus selenium rectifier 
@ Famous Granco coaxial tuner for smooth, 
sharp, no-interference, drift-free tuning 
®@ Straight A.C. chassis 
®@ Acomplete package — built-in antennas 
eliminate installation 
®@ Compact decorator cabinet fits handsomely 
into any decor 


1-270 FM-AM TUNER only 95495* 
TECHNICAL FEATURES 


2.5 volts maximum audio output — tuning 
knob and OFF-AM-FM phono switch knob 
FM Section: 5 microvolts sensitivity for 20 db. 
quieting — 88-108 mc. frequency range — 
20-15,000 cycles flat audio frequency 

se — 220 kes. at 3 db. down selectivity 
— 1.0% total harmonic distortion for 2.5 volts 
RMS output — built-in ant Secti 
20 microvolts sensitivity per meter (on loop stick) 
— 535-1650 ke. frequency range — 
8 ke. selectivity at 2 times down — 2.5% 
total harmonic distortion at 1 volt RMS 
output — built-in antenna. 


FM naxx GRANCO 


Write for complete 
| specifications and FREE BOOKLET 
“Grance NEW SOUND Radio with FM”. 


*Price slightly higher South and West 


group, the Solisti di Zagreb. As in their re- 
cent Bach disc the playing of this group is 
truly outstanding. Their tone, their precision, 
their ensemble balance, all are exemplary. 
Janigro conducts with obvious reverence and 
the results are superb. This is Vivaldi prop- 
erly done . . . light, airy, full of wit and hu- 
mor, no heavy-handed pedantry here! As 
with the other recording of this group the 
sound is sumptuous. It is notable for ex- 
tremely wide frequency response, cleanness of 
line and a compelling sense of “presence”. 


DOUBLE 7 
Winifred Atwell, pianist. London 
LL 1573. RIAA curve. Price $3.98. 

Winifred Atwell is one of the most remark- 
able Negro artists I’ve ever heard. On this 
record, one side is devoted to ragtime piano, 
which I frankly don’t like, musically or other- 
wise and the other side has some of the dog- 
gondest most fantastic boogie-woogie you 
ever will hear. Man, the furious energy of 
Miss Atwell is really somethin’. In such num- 
bers as “Bumble Boogie,” ““Hamp’s Boogie,” 
and others she pounds away at the melody 
with her right hand and with the left socks 
out that incredible rompin’ counterpoint that 
is the soul of boogie-woogie piano. A listen 
to a few of these numbers and you're limp! 
Miss Atwell is a pianist of no mean accom- 
plishment having recorded the Grieg concerto 
with the London Philharmonic. From Grieg 
to boogie seems a long jump, but she handles 


it with a fluency and “naturalness” that is 
nothing short of astounding. Aiding and abet- 
ting this human whirlwind, the London engi- 
neers have come up with one of the most 
amazing piano sounds ever. Quite honestly, 
it’s overdone . . . and deliberately so. The 
miking is ultra-close and captures every last 
iota of power from the instrument. The tran- 
sients here are almost outrageous and if ever 
there was a fine record for transient-testing 
this is it! Don’t miss this one! 


RADIO CLUB OFFICERS 
HE Radio Club of America, Inc., the 
oldest group of its kind in the U. S., 
has re-elected Frank A. Gunther presi- 
dent for 1957. Serving with him are 
Walter A. Knoop, Jr., vice-president; O. 
James Morelock, corresponding secre- 
tary; Joseph J. Stantley, treasurer; and 

John H. Bose, recording secretary. 

Directors for this year include: Ernest 
V. Amy, Ralph R. Batcher, George E. 
Burghard, Harry W. Houck, Fred A. 
Klingenschmitt, Renville H. McMann, 
Jr., Jerry B. Minter, Harry Sadenwater, 
Francis H. Shepard, Jr., and Albert A. 
Toth. 

The club, which maintains headquar- 
ters at 11 West 42nd Street in New York 
City, boasts a membership of outstand- 
ing men in the field of radio engineer- 
ing and invention, both in the United 
States and abroad. 


COMPACT 3-TRANSISTOR PREAMP 


ERE is a well-designed preamplifier 

that will allow the audio enthusiast 
to connect a low-level magnetic phono 
cartridge or microphone to his power 
amplifier. The unit develops stable, low 
noise preamplification with extremely 
low current consumption (on the order 
of 1 ma. for the circuit constructed by 
the editor) and zero hum. There is com- 
plete absence of any microphonics in- 
herent in vacuum-tube preamps. Battery 
operation permits installation as a re- 
mote amplifier with a high degree of 
portability. The maximum gain is about 
40 db. According to the manufacturer, 
the frequency response is 20 to 20,000 
eps, while the noise level on the high 
impedance input channel is about 48 db 
below 10 mv. and on the low impedance 
channel is better than 52 db below 2 mv. 

Separate bass, treble, and volume con- 
trols are provided. A switch is also pro- 
vided for high or low level cartridges 
along with an equalization switch for 
phono or microphone inputs. Three G-E 
2N190 audio transistors are used, which 
are powered by a 9-volt battery. The cir- 
cuit consists of a two-stage equalizer and 
tone control preamplifier, using conven- 


tional bass and treble tone control cir- 
cuits, followed by an equalized output 
amplifier stage. 

All of the parts required to build this 
preamp are standard and may be pur- 
chased at most of the larger parts job- 
bers. For convenience, a complete kit of 
all parts, transistors, pre-punched chas- 
sis, battery, and detailed step-by-step 
instructions are available from Lafayette 
Radio, 165-08 Liberty Ave., Jamaica 33, 
N. Y. as kit KT-117 at $18.45. —30- 


Over-all view of transistorized preamp. 


Complete schematic diagram of the compact, three-transistor preamplifier. 
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Fissbte. Amplifiers 
(Continued from page 58) 


charts for determination of transform- 
er impedances and typical power gains 
for class A driver stages and class B 
push-pull stages. Their use can be 
best understood by working through a 
typical example. It will be assumed 
that it is desired to design a driver 
and push-pull amplifier capable of de- 
livering 1 watt with a 12-volt supply. 
Using Fig. 16, for 1 watt of undistort- 
ed output power, the required collec- 
tor-to-collector load resistance is 200 
ohms. From Fig. 21 using a typical 
2N187A, the power gain is 20 db. In 
numerical terms, a power gain of 20 db 
is 100. Therefore, the required input 
power to the driver stage would be: 
Pin = 1000/100 or 10 mw. From Fig. 
17, for 10 mw. of undistorted output 
power, the load resistance is over 5000 
ohms. From Fig. 22, assuming a 2N191 
driver transistor, the power gain is 38 
db. The typical power gain of the two 
stages using a 2N191 driver and 
2N187’s in the output would be 58 db. 
The secondary impedance of the driv- 
ing transformer should be 3000 ohms 
center-tapped. The secondary imped- 
ance of the output transformer should 
be selected to match the impedance of 
the load. 

A necessity for any hi-fi system is a 
set of tone controls to compensate for 
room acoustics, loudspeaker differ- 
ences, listening level, and individual 
preferences. One acceptable circuit has 
been described in the literature’* and 
is shown in Fig. 19. The detailed op- 
eration is described in the reference 
but briefly at 1 ke. the incoming cur- 
rent divides so 10/11th is shunted to 
ground and 1/11th goes on to the next 
stage. The low- and high-frequency 
response depends on the potentiometer 
settings and can be analyzed on a cur- 
rent transfer basis. With the compo- 
nent values indicated, the perform- 
ance of the tone controls is shown in 
Fig. 20. This performance is quite 
comparable to tone controls used with 
vacuum tubes. 

A circuit incorporating all design 
procedures herein described is shown 
in Fig. 23. This amplifier will produce 
more than enough undistorted output 
power for average listening levels in 
the home. 

It can be seen that incorporating 
negative feedback in transistor ampli- 
fiers is quite simple with the main dif- 
ference between transistor and tube 
circuits being that current feedback is 
used with transistors and voltage feed- 
back with tubes. The use of current 
feedback in transistor amplifiers re- 
quires very few extra components and 
the performance advantages far out- 
weigh the time taken in design. 


REFERENCES 
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Cheng: “Transistor Electronics,’ Prentice- 
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2. Lowry, Hugh R.: 
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MORE TV SIGNAL GAIN AT LOWER COST 
FOR ALL VHF INSTALLATIONS... 


Automatic Broadband 
VHF BOOSTERS and AMPLIFIERS 


Whether you need signal amplifiers for a 2000-set master TV system or 
a booster for a single TV receiver, there’s a B-T unit that’s designed for 


the job. 


Most TV technicians and installers will say ‘amen.’ They have learned that 
they can rely on products bearing the B-T Labs symbol. Rigorous factory 
quality control of construction, gain and match assures dependable and 
uniform performance of each product that goes out into the field. 


And for positive proof of superior engineering... 


Exclusive patents: 


2,710,314 
2,710,315 
2,609,466 


and relays have been granted to 
Blonder-Tongue. 


covering automatic broadband circuits 


Check to see which one of these units will clear up your specific signal 


gain problem. 


AUPE Model MLA 


‘biceal band VHF arigtifiet for aiitalinn nd 
cations. Gain: 26 db on low 


24 db 


power ‘up’ 


~ gills ‘down.’ ‘On-off’ is cutee with TV set. 
ng down chassis for easy servicing. $99.50 list 


GAIN 


BOOSTER Model HA-3 


les more than 16 db gain. Automatic ‘on-off 
_by TV set. No tuning. Features low-noise, 


-pull, broadband circuits. saat. $47.00 ist 


This Typical Response Curve means superior performance 
~ greater gain with lower noise, flatter response, mini- 


mum maintenance requirements, and lower initial cost. 
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FREQUENCY IN MEGACYCLES 


216 mC 


You'll find it faster ere 


(Continued from page 22) 


'| cording. The system was said to be extremely fast—about 
'| 150 times faster than the present paper-tape inscriber— 
| and can handle up to 600 cards per minute. 
'| The new transcriber can be utilized either as a means 
of preparing and feeding coded mathematical routines to 
the computer or for recording information on magnetic 
| wire from cards which are already in existing files. In the 
| preparation of routines, it was pointed out, the use of 
| punched cards offers an important advantage over per- 
| forated paper tapes. For the cards provide a flexible means 
| of modifying routines by simple insertions and removals. 
| Previously, alteration in programming required remaking 
| an entire punched paper tape. 
| When information appears on a punched card, it is in 
the form of one or two holes per column, representing 
numeric and alphabetic characters, respectively. The tran- 
scriber serially scans 80 columns on each card with photo- 
electric cells and converts the data, one column at a time, 
into a 4- or 6-digit binary code at a rate (ordinarily) of 
200 cards per minute. This speed is dictated by the maxi- 
mum pulse density allowed on the associated magnetic 
wire system. 
The circuitry is built up in two modes. One group is 


with TRC 


Kits and Cabinets 


- 


There's no time-wasting search for 
the right resistor or choke when you 
buy them in IRC Kits and Cabinets. 
The part you want is always there— 
in a clearly identified compartment. 
Best of all, these sturdy, attractive 
kits and cabinets are free of extra 
cost. Ask your IRC Distributor 
about them. 


IRC | constructed with plug-in transformers and diode clusters. 

Resist-O-Cabinets | The other group utilizes diode-gated amplifier and delay- 
| line packages. 

Blue, yellow, and silver metal | The transcriber consists of two physically separate units. 
cabinets having 4 "non-spill”” | Most of the electronic circuitry is contained in the main 
drawers with 28 identified | chassis, while the photoelectric-reading station is mounted 
compartments. Can be neatly |on the counting device. It contains the photocells, light 
stacked. Available with 1 | source, and necessary circuitry for converting the basic 
watt, 1 watt, 2 watt, and hole patterns into voltages in fourteen different informa- 
combination assortments that tion channels. Twelve of the channels are for direct in- 
handle most requirements formation transmittal and the remaining two are for con- 


trol purposes. 

The major portion of the circuitry is used to achieve the 
various complex timing functions which are inherent in a 
device of this type and to prevent misinterpretation of 
alphabetic data. One provision prevents false readouts 
IRC during the inter-card gap, since at this time all of the in- 

formation channels are energized. Another provision com- 
Resist-O-Kits pensates for card skew during the reading process, and 


hole misalignment in the card itself. 

All metal pocket-siz: is All timing circuits are keyed to a strobe pulse which is 
ideal for service calls. Has initiated by the leading edge of each punched column. 
compartments. Lid snaps se- This means that card flow need not be synchronous nor 
curely shut. Range marked data flow continuous. 

on each resistor. Availabl: Prior to being put into operation, acceptance tests were 
with forty-fiv watt or performed on the transcriber, in which a quarter of a mil- 
thirty 1 watt resistor assort lion hexadecimal characters were converted without error 
ments into their binary equivalent. These figures were recorded 


under varying adverse conditions more severe than would 
be encountered in normal operation. 


THE POSSIBILITY OF TRANSATLANTIC TV has aroused 
great interest recently in view of the approach of the 
IRC maximum phase of the 1l-year cycle of sunspot activity. 
Already some success has been achieved by NBC, who 
Choke Cabinets have, on occasion, been able to resolve recognizable pic- 
| tures from the BBC television transmitter at Crystal Pal- 
Handy metal cabinet contains ace in London, using a British receiver and a special an- 
140 IRC insulated chokes in tenna system at a receiving station in Riverhead, Long 
balanced assortments of pop- Island. 
vlar values and 2 sizes. Four In London, the BBC has been keeping watch on our TV 
non-spill” drawers with sep- channels to screen for its viewers any pictures which might 
arete compartments tor such be received. Some signals have in fact been received inter- 
value of choke. Conveniently | mittently, but it has not been possible as yet to resolve any 
stack with Resist-O-Cabinets | kind of a picture. 

According to BBC spokesmen, the crux of the operation 
|is the maximum usable frequency (m.u.f.) which is rarely 
high enough to sustain propagation across the Atlantic at 

the frequencies used by TV transmitters. However, around 
the sunspot maximum period, there are occasions when 
erates sg the m.u.f. rises into the 40-mc. region and even, though 
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Dept. 481, 401 N. Broad St., Phila. 8, Pa. 


end for complete information today 


in Canada: International Resistance Co. 
Ltd., Toronto, Licensee 


much less often, into the 50-mc. region. At these times the 
lowest frequencies used for television in the United King- 
dom (45 me. visual and 41.5 me. audio) may be receivable 
over here. The reception of reasonable pictures is a more | 
difficult and chancy matter because of multipath reception | 


which causes ghosting. 1 


Reception of our signals in Britain is much more diffi- 
cult because the lowest frequencies are those of channel 2 
or 54 to 60 mc. Furthermore, these channels are shared by 
several stations, not necessarily radiating the same pro- 
gram, which makes the multipath problem acute. 

As the sunspot maximum approaches, the m.u.f.’s have 
risen rapidly. In October, 1956, the m.u.f for the trans- 
atlantic circuit averaged 38.4 mc. at noon, Greenwich Mean 
Time. In November, this had risen to 446 mc., and in 
December to 45.4 mc. Long-distance reception from this 
country was good throughout the month of December. 
Broadcasts on 26 mc. were received on 29 days in England 
and hams on 50 mc. were received on 11 days. Many other 
signals on frequencies between 30 and 50 mc. were received, 
and there was occasional reception on 56 mc. 

Observations are continuing at the BBC’s receiving sta- 
tion at Tatsfield, Surrey, where an American receiver is 
installed ready for use if reception of actual pictures seems 
likely. A second set is at Alexandria Palace in London, 
where there is a direct connection with the BBC’s TV net- | 
work. 


TO SERVE BETTER the rapidly expanding closed-circuit | 
TV and television-distribution system industry, including 
master antenna systems and community antenna systems, 
a new committee has been formed by RETMA in Wash- | 
ington. 
The new body will serve to cooperate with the FCC to | 
advance the needs of the closed-circuit industry; act as a | 
liaison with the American Institute of Architects on closed- | 
circuit and distribution problems; help to consolidate in- | 
formation regarding requirements on Underwriters’ ap-| 
proval and standardize on the telephone yellow-book page | 
listings, and coordinate government-agency activities to 
gain recognition of the importance of closed-circuit and | 
antenna-distribution operations. 
TV ASSIGNMENT ACTIVITIES were up as this column 
was being prepared, with the largest number of grants in 
many months approved, as the table on page 20 of this | 
issue indicates. 


THE WIDENING USE of electronic techniques in com- | 
merce and industry will bring about a virtual revolution 
in the processes of management, members of a manage- 
ment association were told during a recent conference in 
New York City. 

The future electronic environment was noted as already 
taking shape with the development of the high-speed data- | 
processing and computing system. 

Such a system, it was said, offers clear... “advantages | 
in the solution of management problems. Furnished with 
information as to production costs, distribution patterns, | 
consumer reactions, and other variables, an electronic 
computer may, for example, define the total probable sale 
of a given item during a specified period in the future. Act- 
ing on other appropriate data, the computer may provide 
reliable information as to the probable effect of changes in 
production facilities or the introduction of a new product. 
Such statements of the situation, based on current infor- 
mation prepared in electronic data-processing systems, 
could narrow down substantially the range of possibilities 
to be considered by management in making its basic de- 
cisions.” 

The effective use of electronics, electronic computers, 
and automation in industry and commerce, the manage- 
ment group was told, will bind together much more strong- 
ly all facets of an industrial unit or an enterprise in com- 
merce . . . Management, it was stressed, will continue to 
be competitively successful only if it proceeds with under- 
standing, recognizing that we are entering a new era—an 
era which includes as its foundation a new way to do busi- 
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BT and BW Resistors 


Leading choice of Servicemen 
BT Insulated’ Composition 
Resistors offer excellent sta- 
bility and power dissipation 
and very low operating tem- 
peratur 1 and 2 watt 
sizes BW Insulated Wire 
Wounds provide exceptional 


stability for low ranges 


IRC 
Type DC Precistors 
1% accuracy, Deposited 
Carbon Resistors for TV and 
similar circuits. In ‘2, 1 and 
2 watt sizes with a unique 
combination of close toler- 
anc high stability, low vol- 


tage coefficient and low cost 


IRC 


Insulated Chokes 


Molded housing gives full 
protection against humidity 
guards winding from physical 
damage and prevents pos- 
sibl shorting to chassis 
Available in 4 sizes permit- 
ting accurate r place ment 
by size and electrical 


characteristics 


INTERNATIONAL 
RESISTANCE CO. 


Dept. 481, 401 N. Broad St., Phila. 8, Pa. 


In Canada: International Resi: Co. 


Ltd., Toronto, Licensee 


with IRC 


Controls and Resistors 


Type Q Replacement Controls are 
the basic replacements for all mod- 
ern set servicing. Servicemen favor 
their easy installation features. Cus- 
tomers like their quality appearance 
and “cushioned turn”. Available 
from your IRC Distributor in a full 
line of standard single controls, 
exact duplicates for TV and auto 
sets, Concentrikits and other specials. 


Send for complete information today 
| 
| 
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BUILD THE BEST— 
cure ALLIED’S ows 


knight- 


knight-kit HI-Fl VALUE 
25-WATT LINEAR-DELUXE AMPLIFIER KIT 


Luxury qualit ty at modest cost! Williamson- 
type circuit delivers 25 watts of virtually 
flawless response. Can be used with an y 
tuner or preamp with a full set of contro 
(for volume, tone and equalization). Printed 
circuit wiring board for simplified assembly; 
balance control for age ame matching of 
output tubes; variable damping control. 
Response: + 0.5 db, 10-120,000 cps at 20 
watts. Harmonic Distortion: 0.15% at 30 
watts. Intermodulation: 0.4% at 20 watts. 
Output Impedances: 4, 8 and 16 ohms. 64 
x 14x 9” deep. Chrome-plated chassis. With 
all parts, tu and easy-to-follow instruc- 
tions. Shpg. wt., 25 Ibs. 

Model Y-755. Net, F.O.B. Chicago 


Y-759. Metal top cover for above 
OTHER knight-kit HI-Fi VALUES 


FM Hi-Fi TUNER KIT 
Model Y-751 


10-WATT HI-FI 20-WATT Hi-Fi 
AMPLIFIER KIT AMPLIFIER KIT 


¥-753 $9350 Y-750 $3575 
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Threshold to Space 
(Continued from page 37) 


tend out as far as 1500 miles. At the 
nearer altitude, such a satellite should 
be just barely visible to the naked 
eye if present in the neighborhood of 
the observer within about an hour 
after sunset or before sunrise. With 


ordinary binoculars, on the other | 
hand, the sphere should be quite 


easily visible, and at the request of 
the TPESP, the Smithsonian Astro- 
physical Observatory (SAO) is organ- 
izing an amateur program of looking 
for the satellite. In this program, 
called ‘‘Moonwatch,” the observers 
will use binoculars. At each station 
a large number of binoculars will be 
set up so that their fields of view 
overlap forming an observational fan 
crossing the sky from north to south. 
Suitable timing will be provided so 
that the time as well as position of 
passage across the fan can be deter- 
mined. This program of visual ob- 
serving is also being extended interna- 
tionally so that there will be stations 
located all around the world through- 
out the belt over which the satellite 
is expected to pass. 

The primary purpose of the visual 
program, however, is to acquire the 
satellite and to get a rough estimate 
of its orbit. Precision tracking, to 
provide data for use in geodetic and 
air density studies, will be carried out 
using specially designed Schmidt cam- 
eras. These instruments, with 20-inch 
aperture and 20-inch focal length, 
will be able to photograph the satel- 
lite against the star field, even at 
the 1500-mile distance, positioning 
the satellite to within seconds of arc 
and a millisecond of time. These pho- 
tographic stations are also being set 
up by SAO, and will be spread around 
the world in the expected orbital belt. 
About a dozen such stations are pres- 
ently planned. 

Radio Tracking of the Satellite: 
Optical observation of the satellite 
depends on a number of factors not 
under the control of the observer. As 
mentioned the sphere can be observed 
only at certain favorable times, so 
that any given station will be able to 
sight the satellite infrequently. The 
chance of such an optical sighting will 
be further reduced by poor weather. 

Radio tracking can be achieved 
night or day, independently of weath- 
er. Moreover, a single antenna beam 
can be made to cross the sky from 
horizon to horizon. With a group of 
such beams running across the entire 
orbital belt a sort of radio picket 
fence can be established to contact 
the satellite each time it crosses the 
fence. This is what is to be done with 
the Naval Research Laboratory Mini- 
track system. 

The Minitrack system uses radio 
interferometry. A continuously oper- 
ating transmitter in the satellite will 
send a 108.0 mc. c.w. signal. This 
signal will be received at two an- 
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tennas on the ground separated by a 
large number of wavelengths, 
compared in phase. The phase differ- 
ence can then be used to determine 
one direction angle to the satellite. 


Two sets of such antennas at right || 


angles to each other will be used to 
give the two angles needed to fix the 
direction from the ground station to 
the satellite. The radio fence planned 
will include stations running from 
Washington, D. C. to Santiago, Chile, 
a station in Antigua, British West In- 
dies, and one at San Diego, Califor- 
nia. This fence, including 11 stations 
in all, will provide on the order of 20 
sets of observations per day. In the 
initial stages it is estimated that this 
data should suffice to determine the 
satellite’s orbit to within a minute or 
so of arc and a millisecond of time. 
After a couple weeks of observing, 
the data should be adequate to give 
the orbit to within about a third of a 
minute of arc, which is not as ac- 
curate as the photographic results, 
but nevertheless approaches precision 
quality. 

Using transistor circuitry a Mini- 
track transmitter has been constructed 
that weighs only a couple of pounds 
including the batteries for several 
weeks of continuous operation at from 
25 to 50 milliwatts output. 

Telemetering: The optical observa- 
tions of the satellite do not require 
any equipment in the satellite, al- 
though a light source in the orbiting 
vehicle would be of assistance. Satel- 
lite-borne equipment is_ required, 
however, to send back the informa- 


and | 


tion obtained by instruments in the | 


sphere. For the IGY satellite, 
radio telemetering will 
plished by means of the Minitrack 
transmitter. The data obtained by the 
various sensing elements will be coded 
by a suitable premodulator into a 
waveform suitable for modulating the 
Minitrack carrier, and then impressed 
on the tracking signal. The percent- 
age modulation of the carrier will be 
limited so as to maintain the integrity 
of the tracking during the telemeter- 
ing operations. In some cases the tele- 
metering may be carried on contin- 
uously along with the tracking. In 
others, a command signal from the 
Zround may be used to turn on the 
satellite-borne scientific instruments 
for a limited time, simultaneously 
switching from the low-powered track- 
ing oscillator to a higher powered 
tracking-telemetering oscillator. 


this 


be accom- | 


The premodulator to be used should | 


be designed as a more or less integral 
part of the experiment to be per- 
formed in order to save space and 
weight. The particular approach to 
be used will be dictated by the ex- 
perimental requirements. The Univer- 
sity of Iowa has, for example, de- 
signed a lightweight magnetic tape 
recorder into an experimental setup 
for cosmic ray observations from a 
satellite. Using this, data can be stored 
throughout the entire satellite orbit 
and then read out as the satellite 
passes over an observing station. The 
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Naval Research Laboratory has de- 
signed an extremely lightweight unit 
using magnetic cores and transistors. 
This premodulator provides 48 chan- 
nels of information, comprising a total 
bandwidth of 10 kc., handles a wide 
variety of inputs, and with batteries 
for 3 weeks of operation weighs only 
a little over half a pound. 

Possible Satellite Instruments: For 
the IGY satellites, there are numer- 
ous experiments of genuine interest 
and importance. Only those, however, 
that can be performed with equip- 
ment weighing no more than a few 
pounds can be carried out. With this 
stringent weight requirement in mind, 
let us then consider existing instru- 
mentation that might form the basis 
for an IGY satellite experiment. 

Temperatures on the surface of the 
satellite or in its interior might be 
measured with thermistors or similar 
gauges. These together with the neces- 
sary circuitry are extremely light, 
totaling only ounces. Likewise there 
are very light hot wire, ionization, and 
mechanical pressure gauges that could 
be used to measure pressures within 
certain regions in the satellite. This 
could be a means of checking on 
whether or not the satellite experi- 
ences a serious puncture by a meteor. 

There are lightweight microphones, 
which together with their circuitry 
weigh on the order of an ounce. These 
could be used to listen for the impact 
of meteors against the satellite sur- 
face. 

Very thin metallic coatings could be 
used as resistance elements in an 
electrical circuit and placed on the 
outer surface of the satellite. If these 
were to wear away because of en- 
counters with particles in space, their 
resistance would increase. By meas- 
uring the change in resistance the 
rate of erosion could be determined. 

Very lightweight geiger counter cir- 
cuits can be made for the observation 
of cosmic rays. Such counters and 
ionization chambers, seem to be a 
natural choice for measuring these 
extremely high energy particles. 

Photon counters and _ ionization 
chambers can also be used for ob- 
serving the sun’s radiation. For ex- 
ample, a satellite installation has been 
developed at the Naval Research 
Laboratory for monitoring the sun in 
the Lyman-alpha region of the spec- 
trum. This equipment uses an ioniza- 
tion chamber for the primary meas- 
urement and a solar cell for aspect 
determination. With the power sup- 
ply for two weeks of operation it 
weighs only a couple of pounds. 

Packard, of the Varian Associates. 
has studied the problem of construct- 
ing a nuclear resonance magnetometer 
for use in a satellite. He has con- 
cluded that such an installation can 
be made weighing a total of four 
pounds, including the power supply 
for about three weeks of operation. 
In this type of magnetometer, a pro- 
ton rich substance, like water, is 
placed inside a coil of wire. The coil 
is energized for a short time with a 
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strong current, causing the magnetic 
moments of the protons to align 
themselves with the coil field. The 
coil is then de-energized, after which 
the protons begin to precess around 
the direction of the earth’s magnetic 
field. The precession gives rises to an 
alternating e.m.f. in the coil contain- 
ing the water, which signal can be 
amplified and recorded. It so happens 
that the frequency of this signal 
depends on the strength of the earth’s 
magnetic field, but not on its direc- 
tion. By suitable calibration, then, the 
device can be used to determine the 
strength of the magnetic field in which 
it is embedded. The weights quoted 
by Packard make it practical tod con- 
sider this instrument for use in an 
IGY satellite. 

Photocells can be built into a suffi- 
ciently lightweight installation for sat- 
ellite use. Such an installation might 
be used for measuring the albedo of 
the earth, or to look for cloud cover 
on the earth. 

The radio transmitter may be looked 
upon as a means of obtaining scien- 
tific data. The Minitrack signal at 
108 mc. will be affected by the ion- 
osphere. The frequency was chosen 
so that this effect will be too slight to 
affect the tracking seriously. It will 
however, be detectable, and should 
furnish a measure of the total ioniza- 
tion in the ionosphere. 

Finally, solar cells can eventually 
be used in power supplies for artifi- 
cial satellite experiments. The Signal 
Corps Engineering Laboratories at Ft. 
Monmouth, New Jersey, have already 
worked up a solar supply that comes 
within the weight limitations of the 
IGY satellites. This device will under- 
go a series of tests in the near future. 
It may be that the necessary engi- 
neering can be accomplished soon 
enough to work such a solar power 
supply into some of the IGY satellites. 
If so, the total period of operation 
may be extended from the weeks ex- 
pected with conventional batteries to 
an appreciable fraction of a year. 

The reader who wishes to pursue 
these thoughts further may be inter- 
ested in consulting a new book: “The 
Scientific Uses of Earth Satellites,” 
edited by James A. Van Allen, and 
published by the University of Mich- 
igan Press. The book contains papers 
presented at a symposium held at the 
University of Michigan during Janu- 
ary, 1956. 


HI-PLAINS HAMFEST 


HE Hi-Plains Amateur Radio Club is 

holding its eighth annual hamfest in 
Plains, Kans., Sunday, May 19th. 

Prizes will be awarded with only visi- 
tors eligible for the drawing. Registra- 
tion is $1.00 per person—and non-hams 
are cordially invited. Coffee and iced 
tea will be supplied but attendees are 
each asked to bring a dish to pass and 
his own table service. 

All hams are asked to bring along one 
of their QSL cards for display. Write 
Zelma Cook, W@2NIQ,’ Plains, Kans. for 
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display). Hardware, wire. tools, battery, holder etc. for aes Rockford, Ill. 


comes complete with over 400 parts and components. 5 


ant 

to keep GENIAC after one week you can return it for full = 
und. 

Add 80¢ west of Miss. $2 outside U. S. Mail Name ani 

Address with check or Money Order to — 


OLIVER GARFIELD CO. Dept. RTSTA 
126 LEXINGTON AVE NEW YORK 16, N. Y. 
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LOW-COST TRANSISTOR CHECKER 

Century Electronics Co., Inc.,; 111 
Roosevelt Ave., Mineola, N. Y., is cur- 
rently offering a new low-cost tran- 


sistor checker which is designed to be 
used with v.o.m. meter scales in vari- 
ous ranges to provide maximum flex- 
ibility and efficiency. 

The “Transistor-Check” is a com- 
pact and durable instrument which 
tests all transistors in or out of the 
set for current gain, leakage, open, or 
shorts. The unit also checks crystal 
diodes for front-to-back current. 

The unit comes with test leads that 
enable the technician to leave tran- 
sistors in the circuit while checking. 
Battery life is expected to approxi- 
mate shelf life. A detailed manual on 
transistor theory and testing is in- 
cluded with each instrument. 


TUBE SHIELD MOUNT 
International Electronic Research 
Corporation, 145 W. Magnolia Blvd., 
Burbank, Calif., has developed a new 
subminiature tube shield mount of 
right-angle design which includes an 


integral socket for 3-, 4-, 5-, 6-, and 
7-pin flat press subminiature tubes. 
The new design gives engineers a com- 
pact, easy-to-install heat dissipating 
clamping mount that is ideal for use 
in confined spaces while permitting 
ready access for service or tube re- 
placement. 

The right angle configuration pro- 
vides tube retention through the pat- 
ented metal-to-glass contact method 
on the bulb along with the precision 
fit of the socket. Increased tube life 
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and reliability through a combination 
of reduced bulb temperature, maxi- 
mum tube retention under severe 
shock and vibration, and good electro- 
static shielding is assured. 

Write the manufacturer direct for 
full details on available finishes and 
prices. 


NEW HAM RECEIVER 

Morrow Radio Mfg. Co., 2794 Mar- 
ket St., Salem, Ore., has developed a 
new amateur communications receiver 
which has been tradenamed “Falcon.” 

Featuring 1 microvolt sensitivity for 
a 14 db signal-to-noise ratio on 10 me- 
ters, the receiver has a_ selectable 
bandpass of 2.8 kc. and 9.2 ke. at 6 db 
down, and excellent stability even with 
wide fluctuations of temperature and 
voltage. The frequency coverage is 3.5 
to 4 mc., 7 to 7.3 mce., 14 to 14.35 mc., 


-SWEEP- MARKER - ALIGNMENT 
21 to 21.45 mc., and 28 to 29.7 me. in GENERATOR 


five bands, Tt features double-conver- | | JF 4 Foy complete television IF and RF alignment 
The receiver is a companion unit to | 2 eae -electronic sweep * Dual markers 

the company’s MB-560-A transmitter. | BO ee ’ 

Descriptive literature on the receiver 

and/or transmitter is available from 

the manufacturer. 


“STUBBY" SCREWDRIVERS 

Xcelite, Incorporated, of Orchard 
Park, N. Y., is now offering its stubby- 
size “combination-detachable” screw- 
driver with four quick-change points 
in a durable transparent plastic kit 
with snap-fastener top. 

Called the SK-20 kit, it fits into the 
hip pocket, tool box, glove compart- 
ment, or motorboat kit. The screw- 
driver blades are double ended, one 
with %,” regular and No. 1 Phillips, 
the other 4” regular and No. 2 Phillips. 
Each blade has a press-fitted hex 
sleeve in the center to fit a 44” spring- 
loaded hex bushing imbedded in the 
handle for snug holding and easy re- 
lease for quick reversal or switching 
of blades. 

The new SK-20 is a companion item 
to the company’s recently announced 
CK-20, a clear plastic zipper kit with 
corresponding handle and blades in 
regular length. 


isiestnghasiinien strong harmonic output on UHF. ‘Excellent attenva- 
R.F. AMPLIFIER tion and sweep linearity. Features all-electronic | 
Westbury Electronics, Inc., West- Seeeeoe pear tu Receeee tineerotive: 
bury, N. Y., has developed a new Amplitude modulation is less than 0.1db per mega- 
broadband r.f. amplifier especially for cle q sit RMS marker. Marker fre- 
community, industrial, apartment ore sceur 4 least ri ‘settin . 
house, and hotel TV applications. Bost “en Oil cog “ag .n 
The Model ABB-1 covers channels 2 
through 6 and is designed for continu- 
ous commercial service. It features a Ask for a demonstration of the 615 5 today! 
simplified tilt control system which 
permits equalization of cable charac- 
teristics over the entire passband. High THE HICKOK ELECTRICAL INSTRUMENT CO. 
signal-to-noise ratio is provided by a 10531 Dupont Avenue ¢ Cleveland 8, Ohio 
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BUILD THE BEST— 
BUILD ALLIED’S OWN 


knight- 
Kits 


knight-kit INSTRUMENT VALUE 
5” GENERAL-PURPOSE SCOPE KIT 


Model 
Y-146 


54g 


Feature for feature, the world’s best scope 
kit value. Equal in performance to wired 
units several times its price. Ideal for radio 
and TV servicing, audio work and hundreds 
of other applications. Phantastron sweep 
— vides extreme sweep linearity; 
lanking on all ranges eliminates 
retrace lines bee eee Omar sy is _ 
times t of comparably sco) 
Printed circuit and od gg = 
= assembly. SPECIFICATIONS: Vertical 
ponse— + 3 db, Se SS ee + 6db 
to 2.5 mec. Vertical nsitivity—.025 rms 
v/inch. Sweep—15 to 150, ae pay ol gs 
Horizontal Sensitivity—.07 rms v/inch. ~~ 
ical Input Imp.—3.3 meg shunted b 
mmfd. Calibrating Voltage: 1 volt = 
pplied A repens switch. Com- 
plete wit 


wire, solder, etc. 9% x 
13% x 17%". Shpg. wt. 28 Ibs. $4050 
Medel Y-146. Net, F.0.B. Chicago... 949 
OTHER Kkmight-kit INSTRUMENT VALUES 


5S” WIDE-BAND SCOPE KIT | VOLTAGE CALIBRATOR KIT 


¥-144 $6900 ¥-136 $}975 


HIGH-GAIN SIGNAL TV-FM LINEAR 
TRACER KIT 


SWEEP GENERATOR 
¥-135 $9658 ¥-123 $4475 


See our Supplement No. 165 for 18 other 
knight-kit instrument valves 


SUPPLEMENT 

featuring knight-kits 
Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 


ALLIED RADIO 


Dept.01-£7, 100 N. Western Ave., Chicage 80, til. 


eascode input circuit matched to 75 


| ohms for no reflections. Gain is 45 db 


mid-band with a factory aligned 8 db 
slope. A matched 75-ohm output pro- 
vides .3 volt per channel or 2 volts 


composite undistorted output. The out- 
put signal level is held to 1.5 db for a 


10 db input swing by the a.g.c. circuit. | 

The output level control permits ad- | 
justment of gain while maintaining | 
slope linearity to +.5 db over the pass- | 


band. A constant voltage power trans- 
former provides filament and plate 


| regulation to 2%. WNon-critical cir- 


cuits insure good stability. 


TV TRANSMITTER MONITOR 
General Radio Company, 275 Massa- 


| chusetts Ave., Cambridge 39, Mass., 
| has developed a TV transmitter mon- | 


itor, the Type 1184-A. 
The unit is more than a monitor be- 


| cause it provides many operational 
tests that will speed and improve ad- ™ 


justment and maintenance in both 
aural and visual transmitter circuits. 

TV visual transmitter and intercar- 
rier frequencies can be monitored 
with this unit. In addition, a com- 


| plete intercarrier sound-detection sys- 


tem has been included within the mon- 


| itor. In addition to provisions for the 
| measurement of residual AM noise on 
| the aural transmitter, circuits for the 


direct measurement of the residual 
FM noise on the visual transmitter 


| carrier are also provided. 


Every operation in the installation, 


| use, and maintenance of this new mon- 


itor can be handled from the front. 
The instrument comes with an indi- 
vidually adjusted master quartz 
crystal. 


ENCAPSULATED WIREWOUNDS 
General Resistance, Inc., 577 E. 
156th St., New York 55, N. Y., is now 


offering a series of microminiature en- 
capsulated wirewound resistors which 
meet MIL R 93A specifications for en- 
vironmental conditions. 

The HAOO is %-” in diameter by 
546” in length. The series is available 
in the resistance range of .1 ohm to 
25,000 ohms. Standard tolerance is 


BEWARE OF 
IMITATIONS 


There Is Only One 
Original, Dependable 


NO-NOISE 


TUNER-TONIC 
with PERMA-FILM 


Cleans, lubricates, restores 
all tuners, including peed 
type. Won't change or affec 

capacities, inductance or ad 
sistance. Won't harm in- 
oars ned or precious metals, 
nor attack plastics. Elimi- 
nates all noise, oxidation 
and dirt indefinitely. For 
television, radio and FM, 


-toxic, 

non- 4 nflam- 

able, in- 

sures trouble- 

free perform- 
ance. 


Extra economical because 
small amount does the job! 


Cleans, Bite tcoton, protects ee 6 
NOT A CARBON.-T' SOLUTION. 
Still available in the new 6 oz. 
spray can, 


Net to servicemen 


Also available in 8 oz. 
botties and quart cans. 


At Your Nearest Distributor. 


ELECTRONIC CHEMICAL CORP.. 


813 Communipaw Avenue Jersey City 4, N. J. 


COYNE 


TRAINS YOU 
1 1N SPARETIME 
AT HOME 


Only from famous COYNE do you get this 
modern up-to-the minute TV Home Training. 
Easy to follow instructions—fully illustrated 
with 2150 photos and diagrams. Not an old 
Radio Course with Television tacked on. In- 
cludes UHF and COLOR TV. Personal guid- 
ance by Coyne Staff. Practical Fob Guides to 
help you EARN MONEY QUICKLY IN A 
TV-RADIO SALES AND SERVICE BUSI- 
NESS —part time or full time. COSTS 
MUCH LESS—pay only for training—no costly 
“put together kits.” 

SEND COUPON FOR FREE BOOK 

SEND COUPON BELOW for Free Book 

and full details including EASY PAY- 


MENT PLAN. NO COST OR OBLIGA- 
TION—NO SALESMAN WILL CALL. 


ni AN Fare a, 


A TECHNICAL TRADE INSTITUTE OPERATED FOR PROFIT 
500 S. Paulina Dept. 5 57-HTS en Chieage 12, =. 
| COYNE ELECTRICAL ‘SCHOOL 
Television Home Training Div. 
| 500 S. Paulina St., Chicago 12, Iil., Dept. 51-HT5 | 
| __ Send FREE BOOK and details of your Television | 
Home Training offer. 


| Name 
| Address 
! City. State 


a a | 
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+1% (with tolerances as low as 1% 
available on special order). Wattage 
rating is 1/10 watt full load at 85 de- 
grees C. 

Write Dept. 35 of the company for 
full details on these new units. 


10-CIRCUIT LAB KIT 

Allied Radio Corporation, 100 N. 
Western Ave., Chicago 80, Ill., has just 
released a new 10-circuit transistor 
lab kit under its “Knight” label. 

Low in price and easy to assemble, 
the new kit offers many features of 
special interest to beginners and ex- 
perimenters. Supplied complete, the 
kit includes two transistors, all parts, 
and plug-in leads for building any one 
of ten different electronic circuits that 


really work. The plug-in leads permit 
changing from one circuit to the next 
in minutes, without any need for re- 
soldering once the basic parts have 
been fixed in place. 

The circuits included are a _ two- 
stage AM radio, photoelectronic relay, 
wireless broadcaster, code practice os- 
cillator, electronic switch, two-stage 
audio amplifier, capacity-operated re- 
lay, electronic timer, voice-operated 
relay, and electronic flasher. Circuits 
are quickly and easily changed by 
merely inserting special “plug-in” 
leads into jacks, which are already 
mounted on the printed circuit board. 


MERIT REPLACEMENT YOKES 

Merit Coil & Transformer Corp., 
4427 N. Clark St., Chicago 40, Ill., has 
added five replacement yokes for the 
latest General Electric chassis to its 
line. These units cover replacements 
in more than 150 of the set maker’s 
models and chassis. 

The new units, currently available 
at parts jobbers throughout the coun- 
try, include the MDF-83 (for RLD- 


013), MDF-84 (for RLD-025), MDF-85 | 
(for RLD-041 and 045), MDF-86 (for | 


RLD-042), and MDF-87 (for RLD-052- 
067). 
“BUTTON-LESS" VIBRATOR 

A completely new kind of vibrator 
construction is being featured by P. R. 
Mallory & Co. Inc., P. O. Box 1558, 
Indianapolis 6, Ind., in its Series 1600 
just released. 

The new design eliminates the usual 
button contacts with the vibrating 
reed and side arms, made of special 
contact alloy, acting as the contacting 
elements. The new design affords far 
greater contact area than previously 
possible. Vibrator life is said to be in- 
creased by 50 to 100 per-cent. Stick- 
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sturdy, steel PERMA-TUBE 


lasts three times longer 


than galvanized TV masting 


Resistance to bending in Perma- 
Tube TV masts is greater than in 
galvanized masting. Perma-Tube’s 
extra resistance to bending and dam- 
age by wind-force protects your rep- 
utation and improves TV reception. 

Machine-fitted joints speed field 
assembly, insure close tolerance. 
Perma-Tube joints are stronger than 
the tubing itself. 

Perma-Tube is corrosion-proof. 
It is treated with vinsynite—then 
coated with a metallic vinyl resin 
base both inside and outside. It suc- 
cessfully passes ASTM’s 500-hour 


minimum salt spray test—which 
guarantees longer life under corro- 
sive conditions. 

Five diameters of fitted joint 
Perma-Tube are available, ranging 
from 24%” OD to 1%” OD. Tele- 
scoping masts can also be erected 
up to 50 feet high, using 10 foot 
lengths of high strength J&L 16- 
gage Perma-Tube. 

For complete details on easy-to- 
sell Perma-Tube TV masting, write 
to the Jones & Laughlin Steel Cor- 
poration, Dept. 495, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Jones & Laughlin 


STEEL --.- @ great name in steel 


Makes Soldering 


Easier and Safer! 


EXCLUSIVE! NEW! 


SINGLE POLE INSTANT HEAT GUN 


AT LAST! 


A SINGLE POLE 
INSTANT-HEAT 
SOLDERING 
GUN 


THE LONG THIN REACH (over 5 inches) of this exclusive 
ond soldering gun _ deep-in-close 
be done easily without nger of damage to 

Pp ts and i 
This single pole built-in transformer type gun heats in- 
stantly in 2 SECONDS—no waste time—no waste current— 
reatly increases the life of the tip. Gregg guns poy for 

mselves in weeks. 


LOW COST REPLACEABLE GREGG PENCIL AND CHISEL 
=< “f change in seconds now a reality with the 

“No need for set screws, wrenches or 
san aoe simply unscrew and change using only finger 


pressure. 
CHANGEABLE POLE LENGTHS. The “Gregg 250" offers 


GREGG 


Dept. RT, 2 South Broadway 


itional 
able barrel assemblies 
in other desired | 
nt Smee spot light instantly locates even the deepest 
work. 


See your local jobber or write direct to: 


ELECTRIC CO. 


ing convenience and saving with change- 


d length and 


ths by special order 


Lawrence, Mass. 


TELLS HOW TO 
ANSWER RADIO 
T.V.QUESTIONS 


RADIO 
SERVICE LIBRARY 


WERE IS LATE INFORMATION 
IN A HANDY FORM FOR 
RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN 
AND STUDENTS 

AUDELS T.V RADIO SERVICE 
LIBRARY—Over 1500 

1085 Mlustrations & Diagrams. 
1001 Important Facts & Pig- 
ures on Modern yap Radio, 
Electronic Devices at your fin- 
gers’ ends Highly Endorsed 


INCLUDES TRANSISTORS 
and Transistor Circuits, Recti- 
fiers, Record Changers, P. A. 
8y 8, , Pho- 
mograph Pick-ups, F.M., Auto 
Radio; Radio Compass, Short 
Wave, Radar, etc. 

ASK TO SEE IT! 
iT WILL PAY TO KNOW— 


The Basic Principles—Con- 
struction — Installation — Op- 
Trou! 


stall Aerials—How to Test Ex- 
a Color Sopeum, Methods 
0 onversion, 
2 vo L UME 5 a = yoo 
re gh Fre- 
Get this Information quency — Valuable 77\ 
for Yourself for Quick 
7 DAY TEST— 
erence and 
PAY ONLY$2MO. Home Study. 


MAIL ORDER-----~-- 
AUDEL, Publishers, 49 W. 23 St., New York 10, N. Y. 
Mail AUDELS T. V. RADIO SERVICE LIBRARY (2 
Volumes) $8 on 7 days free trial. If O. K. | will 
remit $2 in 7 days and $2 monthly until $8, plus 
+ charge, is paid. Otherwise | will return 


Ready Ref- 


b i ‘ RN-5 
; SHIPPING CHARGES! Enclose —— Payment 
v 


With Coupon and 
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We Pay Shipping Charg 


Sandy Says! — 

Be Modern with an 
Anchor y 
V-500-VTVM 


@ Simpler to operate 
@ Easier to maintain 


SIZE: 6Y," x 94%" x 414”. 


proof meter circuit, housed 
in @ carrying case. 


only $47.50 net 
AT YOUR 
DISTRIBUTOR 


ing of contacts is eliminated and wear 
is distributed over a larger surface. 
The new design permits use of fully 
automatic production methods that as- 
sure high uniformity of characteris- 
tics. Mechanical hum is held to new 
low level, due to the lighter vibrating 
mass and the company’s noise-reduc- 
ing refinements. 

For technical data and prices, write 
the company’s Distributor Division. 


NEW SSB RECEIVER 
The Hallicrafters Company, 4401 West 
Fifth Ave., Chicago 24, Ill, has an- 


| nounced the production of a new stable 
| SSB receiver, the Model SX-101. 


Possessing one of the heaviest chas- 


| sis in the industry, the new unit incor- 


porates the company’s exclusive upper 

and lower sideband selection feature. 
The circuit itself consists of thirteen 

tubes plus voltage regulator and recti- 


| fier and covers the 160, 80, 40, 20, 15, 


and 11-10 meter bands. By special po- 
sitioning of the bandswitch, reception 
of the WWV 10 mc. standard frequency 
transmissions is possible. This makes 
possible a precise and highly accurate 


| adjustment of the built-in 100 ke. quartz 
| crystal calibrator. Another feature is 


the a.v.c. system which will operate ef- 
fectively for single sideband as well 
as c.W. 

Complete technical specifications on 
the SX-101 will be supplied by the com- 
pany upon written request. 


“ADJUSTA-VUE" 

Advance Electronics Co., 8510 North 
End Ave., Oak Park 37, Mich., has de- 
veloped a unique portable mirror which 
is designed especially for TV service 
technicians. 

Tradenamed the “Adjusta-Vue,” the 
unit consists of a fully adjustable mir- 
ror in a self-contained carrying case. 
When in use the two covers that form 
the carrying case open and convert into 
base and stand to support the mirror 
and frame. The glass can then be swiv- 
eled or tilted into any position required 
for a sharp,undistorted reflection of the 
entire screen. 

For service technicians who make 
home calls, four specially designed 
brackets are available so that the “Ad- 
justa-Vue” can be mounted on the side 
of the tube caddy, for easy portability. 

A data sheet describing this new 
servicing aid is available on request 
from the manufacturer. 


TV CIRCUIT ANALYZER 
Kingston Electronic Corporation, 17 
Tudor Street, Cambridge 39, Mass., has 
developed a unique waveform-type tel- 
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evision test instrument and trouble 


tracer which is being marketed as the 
“Absorption Analyzer.” 

The ring-type probe, designed to slip 
over any tube, makes every tube a test | 


point, permitting service technicians to 
trace and isolate the trouble without 
removing the chassis from the cabinet 
and with no physical connection to the 
circuitry. 

The instrument follows composite 
video from the antenna to the CRT, 
traces sound from the i-f.’s to the 
speaker, and displays sweep and sync 
information through progressive stages. 
Defective circuits are isolated by 
means of the waveforms which are dis- 
played at each stage. Because no physi- 
cal connection is necessary, minimym 
loading effects are produced. Designed 
specifically for TV servicing, the in- 
strument has been made light, simple 
to operate, and completely portable. 


POLARIZED MOUNTING BLOCKS 

Bussmann Mfg. Co., a division of Mc- 
Graw-Edison Co., University at Jeffer- 
son, St. Louis 7, Mo., is now offering a 
new type of mounting block for silicon 
rectifiers in either single- or double- 
pole versions. 

Proper polarization is assured be- 
cause the rectifier can be inserted in 
only one way. A stop on one clip is so 
positioned that it engages the slot on 
the positive pole of the rectifier. The 
negative pole of the rectifier is not 


slotted and so cannot be inserted in the 
clip with the stop. The other clip does 
not have a stop so takes the negative 
pole of the rectifier. 


WIRE-WRAPPING TOOLS 

Tools designed to speed electrical 
connections in radio, TV, and other 
electrical, electronic, and electrome- 
chanical assemblies have been an- 
nounced by Ingersoll-Rand, 11 Broad- 
way, New York, N. Y. 

The wire wrapper is a hand-held 
tool, powered either by air or elec- 
tricity. In use, the skinned wire is in- 
serted in the loading groove, which 
can be set in six different positions to 
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New ceramic tubes assure longer 


Performance and dependability 
were key words in the Halli- 
crafters laboratories when the 
HT-33 was on the drawing 
boards. That’s why our engineers 
insisted on new, costlier ceramic 
power tubes. Result: another 
Hallicrafters first that means 
consistently higher performance 
over a longer life. 


Here’s what ceramic tubes mean 
to you: 100 watts greater plate 
dissipation. Greater overload 
safety. Unbelievable ruggedness 
(they’ll withstand repeated 11 
milli-second shocks of 50g) and 
reliability. Advanced design, too. 
Notice the clean lines, the com- 
pactness of the HT-33—just 1234 
inches high, for trim table-top 
application. See it, and compare 
these and other features, at your 
supplier’s today. 


MORE FACTS ABOUT THE HT-33 


e Six amateur bands: 80, 40, 20, 
15, 11-10 meters 


e Simplified tuning: greater 


life—greater dependability 


Ultra-compact new HT-33 kilowatt 
amplifier first to employ extra-safe, 
extra-long-life ceramic power tube 


HT-33 


Linear Kilowatt amplifier 


Amateur Net $77 500 


power transfer and higher har- 
monic attenuation. 

e Lowdrive requirement:8 watts 
P.E.P. will drive to full KW 

e New type Neon Indicator light 
for fuse overload. 

e Quieter operation: higher per- 
formance allows low speed 
blower. 


CutcaGo 24. MeINONS 


“WHERE THE BEST IDEAS IN 
COMMUNICATIONS ARE BORN 


the ALL NEW 
BASEF2// 


Yes, it's a HIT! A NEW and 
IMPROVED automobile antenna 
with more on the ball than 
anything you've ever handled. 
Positive grounding action!... 
wet-weother shorts! . . . 
triple-chrome plating! . . 
designed by the some team that 
produces original equipment 
ontennos for Bendix, Emerson, 
DuMont, G. E., Lear, Motorola, 
RCA, Westinghouse and Zenith. O-4 


NX 


Eye-Catching 
Point-of-Sale Display. 


Yours at No Extra Cost. 


CONTRACT MANUFACTURERS 
FOR 1001 APPLICATIONS 


specialists co. 


12435 EUCLID AVE. @ CLEVELAND, OHIO 
Dept. RT-5 
s only complete 


ommunicat 


For Complete Data and F 


| make wire insertion easy from any 


angle. Proper alignment of the groove 
is assured by a spindle homing cam 
which provides positive location of the 
loading groove after each wind. A 
notch in the winding bit anchors the 
wire, then the bit is placed over the 
terminal lug. The wire-to-terminal 
connection is made by pressing the 
trigger which “shoots” the connecting 
wire around the terminal piece about 
six times per second under high ten- 
sion. The result is a tightly wound 
spiral that forms a firm joint which 
withstands corrosion and _ vibration. 


PORTABLE HAM RECEIVER 
National Company of Malden, Mass., 
has developed a versatile receiver that 
may be used as a three-way portable; 

SWL, ham, or marine receiver. 
The Model NC-66 offers 115 volt, a.c.- 
d.c. or battery operation, five band cov- 


erage from 150 kc. to 23 mc., electrical 
bandspread with logging scale, and a 
fixed tuned c.w. oscillator. It also has 
a “full-vue” slide-rule dial, 5” PM 
speaker, phone jack, and two built-in 
antennas (ferrite loop for d.f. and b.c. 
bands and a whip for short-wave re- 
ception). For boat owners a special 
marine band from 150 kc. to 400 kc., 
covering the direction-finding frequen- 
cies, is included. 

The entire unit is housed in a sturdy 
two-tone metal cabinet with chrome 
trim and a carrying handle. It meas- 
ures 12%,” wide, 914,” high, and 10” 
deep. It weighs 16 pounds, less battery. 


SHORT-WAVE CONVERTER 
Gonset, 801 S. Main St., Burbank, 
Calif., is now offering a short-wave con- 
verter which is designed to operate 


with any standard American-made, 12- 
volt auto radio which has a manual 
tuning knob. 

The simple, do-it-yourself installa- 
tion may be accomplished in minutes. 
The converter, which measures only 
2%” high, 5%” wide, and 444” deep, is 
secured in position by thumb screws on 
a mounting bracket. Fitting, drilling, 
or soldering is unnecessary. 


REDMOND BLOWER 


110V. 60 cyc. 3 } Amp. 1 600 Rpm. Some. 2568 Blower 
wheel—Outlet 


m. tubes, ates = ee. 91990 


for cooling ht tubes, etc.. 


SMALL BLOWER—Operates on 12 V. to 
24 V. DC or 24 V, to 36 V. AC 


SMALL PIONEER DYNAMOTORS | 
Ideal for A Service 5. 
volt DC input—out put 400 volts at I7s MA cont, 
or 275 MA a tent duty. complete with 
A & B filte RF hash 

cooling ag 


MOBILE DYNAMOTORS 
¢ Volt Input, 485 V. Output @ racn $12.95 


maen $10.95 
SIGMA 5F RELAY 


16,000 ohm coil, SPDT —e peer a 
tacts. Adjustable armature tens: 
mate in a yh 


500 = gga or less. Ultima 
o $3.95 


Ideal for precision —- 


vas 
helipots, or any other device 
with 1%” shaft 


G. E. RELAY CONTROL 
1 Controls, 


(Ideal 


Contains a sigma  aneee 
at hone than 2 MA), 
i n 


low price . $1. 10. ea. 
RELAYS 


Sealed Claire SPST. Norm. closed pins ohm "™ 95¢ 
coil 24% ma 

Claire Telephone Type 11,300 ohm coil $3 95 
DPDT'cont. 10 amp 125V. Sens. 4MA.ea. . 


usefu' 
worth ge more 
for $9.25 
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The auto radio need not be removed 
from its housing since internal connec- 
tions or alterations are not required. 
A converter patch cable is plugged into 
the antenna receptacle on the auto set 
and the flexible lead is clipped to the 
12-volt accessory terminal under the 
dash. All plugs, cords, cables are sup- 
plied with the converter. 

The converter covers the 49, 39, 19, 
and 13 meter bands. Bands are selected 
by push-buttons on the converter with 
the actual tuning being done with the 
auto radio dial. Performance of the 
broadcast receiver is not impaired. 


VOLUME CONTROL FOR TRANSISTORS 
A printed-circuit type volume con- 
trol, with a special low-end resistance 
taper designed for use with transistors 
has been developed by P. R. Mallory 
€& Co. Inc., 3029 E. Washington St., 
Indianapolis 6, Ind. 

The zero rotation resistance of the 
new control is extremely low, to pro- 
vide satisfactory minimum volume 
level in low-impedance circuits. In 
addition, the low-end taper gives grad- 
ual resistance rise from the zero point 
over the first 20 to 30 degrees of shaft 
rotation, thus providing smooth con- 
trol throughout the entire volume 
range. 

The new taper is available on con- 
trols of several styles, designed for 
mounting vertical to or horizontal to 
the printed circuit panel. Each sam- 
ple control is supplied with an over- 
all resistance-rotation curve, plus a 
new “low-end” curve showing detailed 
characteristics through the minimum 
volume range. 

Complete specifications will be sup- 
plied by the manufacturer upon writ- 
ten request. 


SPRAYER FOR TV-RADIO WORK 

DeVilbiss Company of Somerset, Pa., 
has developed a special atomizer which 
is designed to spray a cleaning solution 
on dirty or corroded electrical contact 
points in television tuners and elimi- 
nate the costly and tedious job of dis- 
assembly to replace the tuner. 

Designed especially for this applica- 
tion, the instrument has a 5%” spray 
tube which pinpoints the spray of the 
solution on the troublesome areas. It 
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avoids waste and provides greater 
reach and finer spray. The unit is de- 
signed for one-hand operation and com- 
pactness, making it easy to carry in 
the tool kit. 

Radio, TV, and electronic parts job- 
bers are handling this new item. -—3}- 
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ARE REJUVENATING WEAK TV. SETS 
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Front-panel view of 
transistor receiver. 


By 
HOWARD W. GRANOFF 


4_ereRRITE CORE ANTENNA 


Sensitive pocket superhet receiver is built in 
cigarette case. Will drive external speaker. 


RANSISTOR articles for the past 
Jive years have dealt with all types 

of circuits. Of these, the radio re- 
ceiving circuits have probably emerged 
as the most popular. At first, receiv- 
ers utilizing crystal detectors followed 
by a stage of transistor amplification 
appeared. These were later followed 
by the more efficient regenerative type 
circuit which, in turn, has now given 
way to the more reliable superhet cir- 
cuit. 

Some of the more recent articles 
have dealt with “pocket superhets.” A 
number of these sets were constructed 
and found to operate satisfactorily; 
however, it was felt that a major im- 
provement could be made as far as the 
size of the package was concerned. 
With this idea in mind the task of de- 
signing and building a unit more in 
accordance with the idea of total min- 
iaturization was attempted. 

The receiver described is entirely 
self contained and is housed in a ciga- 
rette guard case which may "be pur- 
chased in any cigar or stationery store 
for a few cents. The dimensions of 
the case used for this particular set 
are 2%.5" x 14.6" x 3%”. 

The power required is derived from 
a Mallory mercury cell, Type TR-145R 
or equivalent, which has a potential of 
7.5 volts and a capacity of 350 milli- 
ampere/hours. 

Six volts, however, is more than am- 
ple and as space was a problem, the 
outer cardboard cover of the battery 
was removed and one section discard- 
ed. Each of these sections has a 
potential of about 1.5 volts. The re- 
mainder of the battery is secured with 
Scotch tape as shown in one of the 
photos. Since the receiver requires 
about 4 or 5 ma. at six volts, the life 
of the battery, if used continuously, 
would be about seventy hours. How- 
ever, as the voltage is reduced the 
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current does not fall off proportional- 
ly, but rather logarithmically, which 
would indicate a much longer battery 
life at a lower voltage. Actually this 
receiver operated quite satisfactorily 
at a voltage as low as two volts. 
Although only one i.f. stage is used, 
the receiver has excellent sensitivity, 
selectivity, and power when operating 
with no other pickup other than its 
ferrite core antenna. In the metro- 
politan New York area a total of 17 
stations was heard. All stations were 
sharply separated and clearly received 
with more than ample earphone vol- 
ume available for the majority of the 
signals picked up. In fact, it was 
found that when the output of the re- 
ceiver was coupled to a ten-inch PM 
speaker through a suitable output 
transformer, the resulting fidelity and 


_ volume level was exceedingly good. 


Out of the metropolitan area the re- 
ceiver performance fell. off somewhat 
but still provided ample earphone vol- 
ume when tuned to any of the major 
stations. The weaker signals could be 
brought in satisfactorily by connecting 
a short length of wire, approximately 
one to two feet long, to the antenna 
terminal of the tuning capacitor. 

Weighing not much more than a 
package of cigarettes, the set can be 
carried in one’s pocket while incon- 
spicuously enjoying his favorite pro- 
gram. 

All components are mounted on a 
Bakelite mounting board measuring 
2% x3 inches. Referring to the pho- 
tos, it can be seen that all major com- 
ponents are mounted on one side while 
the wiring occupies the other side. All 
wiring is secured to the board by 
means of eyelets which are placed in 
drilled holes and then peened over. 

The i.f. transformers have primary 
impedances of 25,000 ohms; however, 
to insure proper matching, the first 


stage i.f. transformer has a secondary 
impedance of 600 ohms. The second 
stage if. transformer has a secondary 
impedance of 1000 ohms. Both units 
measure one-half inch square by three- 
quarters of an inch in height and are 
secured to the mounting board. by 
Duco cement. The terminals of each 
of the two if. transformers were 
trimmed down so as to conserve as 
much space as possible. 

The oscillator coil (Lafayette Part 
No. MS-265) is tuned over the broad- 
cast band of 540 to 1650 kc. by means 
of a two-gang tuning capacitor (La- 
fayette Part No. MS-270) having an 
oscillator section of 10 to 100 wufd. and 
an r.f. section of 10 to 208 uwsfd. The 
unit measures 1%. inches square and 
is secured to the mounting board by 
the two screws which engage in two 
tapped holes on either side of the 
shaft. Directly adjacent to the tuning 
capacitor, as shown in the photo, the 
oscillator coil is mounted by installing 
the small diameter end of the unit in 
a snugly fitting hole 0.175 inch in di- 
ameter and made with a No. 16 drill. 
The coil is then secured in place with 
Duco cement. The arrangement, as 
shown in the photos, allows for a neat 
layout of parts and the shortest pos- 
sible wiring keeps parasitic oscillation 
to an absolute minimum. 

The ferrite core antenna (Lafayette 
Part No. MS-262) is a high “Q” radio- 
frequency transformer consisting of 
126 turns tapped 4 turns from one end. 
The coil is closewound with No. 28 
cotton covered wire on a ferrite rod 
3% inches in length and % inch in 
diameter. When measured on a “Q”- 
meter, the coil yielded a “Q” of 75. At 
a later date the “Q” of the same coil 
measured 90. Upon investigation it 
was found that the cotton covering on 
the wire soaked up more humidity on 
some days than on others. The remedy 
was to bake the antenna under an in- 
frared lamp for about 30 minutes and 
then dip it in a bath of molten wax. 
Immediately after withdrawal from 
the wax bath the coil was violently 
twirled, by means of the “dipping 
string,” until all the excess wax was 
driven off by centrifugal force. This 
operation removes all the moisture 
and thoroughly dries out the cotton 
covering on the wire. The wax forms 
a seal to prevent any future moisture 
contamination. After being treated, 
the coil showed a “Q” reading of 100. 

The antenna coil is used in the an- 
tenna circuit of the set and is tuned 
over the broadcast band by the 10 to 
208 uufd. section of the tuning capac- 
itor. Unfortunately, the antenna coil 
was too long to be installed inside the 
case, therefore, it was mounted on the 
side of the case as shown in one of the 
photos. It might be thought that trim- 
ming the ferrite rod would be a solu- 
tion but this would change the char- 
acteristics of the antenna, which might 
result in inferior operation. 

The circuit consists of an oscillator, 
mixer stage, if. amplifier, detector 
stage, and two RC-coupled audio am- 
plifier stages. In the oscillator and 
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R:r—27,000 ohm, % w. res. 

Rs, Ry, Ru, Ra—100,000 ohm, '% w. res. 
Rs, Rw—1000 ohm, % w. res. 

Rs—470 ohm, % w. res. 

Rs, Rz, Ro—4700 ‘ohm, '% w. res. 


Re—5000 ohm pot with switch S: 

C1, Co—2-gang tuning capacitor (Lafayette No. 
MS-270) 

Cs, Cy, Ce, Ces, Co, Ce—.01 jfd. capacitor (Cen- 
tralab DM-103 or equiv.) 

Cs—.005 yufd. dise ceramic capacitor 

Cz, Cw, Cu—2 pfd., 6 v. miniature elec. capa- 
citor 

Lr—Ferrite antenna coil (Lafayette No. MS- 
262) 


Le—Oscillator coil (Lafayette No. MS-265) 

Tr—Input i.f. trans. (Lafayette No. MS-268) 

T:—Output i.f. trans. (Lafayette No. MS-269) 

Sr—S.p.s.t. on Rs 

Br—6-volt mercury cell (author used a Mallory 
Type TR-145R, see text) 

CRr—1N34 germanium diode (G-E) 

Vi—2N137 transistor (G-E) 

V2—2N136 transistor (G-E) 

Vs, Vi-—2N107 transistor (G-E) 


Complete schematic diagram of sensitive, transistorized pocket superhet receiver. Four readily available transistors are used. 


mixer stage a 2N137 is employed. AI- 
though more costly than the 2N136 
which was originally tried, the 2N137 
displayed a marked increase in gain. 
The i.f. stage uses a 2N136 and for the 
same reasons replaces a 2N135 which 
was originally tried. Detection is ac- 
complished by a 1N34 crystal diode. 
Two inexpensive 2N107 transistors are 
used in the first and second audio 
stages. Actually one stage of audio 
was originally used and worked quite 
well; however, to get that extra power 
to bring in the weaker stations, a sec- 
ond stage was added at a cost of an 
extra milliampere of drain from the 
battery. The additional gain thus ob- 
tained gives the set that extra “zip” 
and allows reception of the weaker 
stations with “easy listening” volume. 

The earphone used is a model 4680, 
manufactured by Telex, and has a d.c. 
resistance of 2000 ohms. The unit is 
connected to the collector of the sec- 
ond audio stage through a miniature 
type jack (Lafayette Part No. MS-282 
or equivalent). 

In aligning the set, standard align- 
ment procedure is as follows: The i.f. 


Small Bakelite mounting board supports all the components. 


transformers are tuned to 455 kilo- 
cycles by means of a single adjustment 
through a hole in the bottom of the 
transformer. The slugs in the cores of 
these transformers are made of pow- 
dered iron which is rather soft, there- 
fore, care must be taken not to dam- 
age the slots while aligning the 
transformers. In addition, a non-metal- 
lic alignment tool should be used in 
order to prevent the detuning which 
would occur, thereby resulting in mis- 
alignment. Good bandtracking is ac- 
complished by setting the low end of 
the band at 600 kilocycles by means of 
the slug adjustment in the oscillator 
coil. The high end of the band is set 
at 1500 kilocycles by the oscillator 
trimmer and r.f. trimmer adjustments 
located on the back of the tuning ca- 
pacitor. When the alignment is com- 
plete, the set should be tuned to 1000 
kilocycles and checked for over-all 
gain. This is accomplished by applying 
a 1000 kilocycle, 16 microvolt signal, 
30% modulated with a 400 cycle tone, 
between the r.f. section of the tuning 
capacitor and ground which should re- 
sult in a reading of approximately 


0.024 volt (volume control in full 
clockwise position, over-all. gain 65 
db) on the proper scale of a sensitive 
a.c. vacuum-tube voltmeter placed 
across the earphone. In this gain check 
a McMurdo Silver signal generator, 
Model 906, was used; however, any 
equivalent instrument having a cali- 
brated output may be used. The 
v.t.v.m. used was the Heath Model 
AV-2. 

Connection to the battery is accom- 
plished by soldering the power leads, 
taking care to observe correct polarity, 
from the set to the ends of the bat- 
tery. Failure to comply with correct 
polarity connections may result in per- 
manent damage to the transistors. The 
battery is then secured in place by 
means of Scotch tape as shown in the 
photo. 

It is the opinion of the writer that 
this receiver has been reduced to the 
simplest form of a superheterodyne 
transistor radio, and with a few hours 
plus a little effort, the results will be 
most rewarding—a small price to pay 
for so much in such a little package. 

—30- 


Reverse side of mounting beard showing smaller components. 


BUILD THE BEST— 
BUILD ALLIED’S OWN 
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Kknight-kit HOBBYIST VALUE 
10-CIRCUIT TRANSISTOR LAB KIT 


One of the most remarkable kits ever devel- 
oped! You go from one exciting project to 
another...each circuit has a practical use, 
and helps to teach you how transistors 
work. One side of the printed circuit board 
is screen-printed to show where all compo- 
nents go—after you solder the basic parts 
in place, you change from one circuit to the 
next merely by inserting “plug-in” leads 
as the per jacks on the board—no addi- 
soldering! Makes any of these 10 cir- 

cue: ‘Detage AM radio; photo-electronic 
t code practice 

es electronic —s audio amplifier; 


phones also serve 

cell, Gi. ‘plug-in” circuit leads, guide 
cards, instruction manual. 3 Ibs. $1645 
Model Y-299. Net, F.0.B. Chicago... °15 


OTHER knight-kit HOBBYIST VALUES 


“SPACE-SPANNER” BC/SW “RANGER” SUPERHET 
RECEIVER KIT BROADCAST RECEIVER KIT 


y-243 $1595 Y-735 $]725 


TRANSISTOR 2-STATION 
RADIO KIT INTERCOM KIT 


y-765 $435 y-295 $]475 


See our Supplement No. 165 for 12 other 
knight-kit hobbyist values 


SUPPLEMENT 


featuring knight-kits 


Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 


ALLIED RADIO 
Dept. 01-£7, 100 N. Western Ave., Chicago 80, ill. 
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“FREQUENCY-MODULATED RA- 
DIO" by K. R. Sturley. Published by 
The Macmillan Company, New York. 
118 pages. Price $3.00. 

This is another in this publisher’s 
current series of books covering train- 
ing material for engineers of the Brit- 
ish Broadcasting Corporation. This 
volume comprises an introduction to 
the theory, design, construction, and 
servicing of v.h.f. FM receivers. 

Although two brief chapters are de- 
voted to a discussion of FM transmis- 
sions, the bulk of the material deals 
with FM receivers and combination 
AM-FM sets. The chapter on tests on 
FM receivers is written at a level that 
the set owner can understand in case 
he wishes to try his hand at aligning 
his own set or making minor repairs. 

The equipment discussed and used 
for illustrative purposes is British 
built but the principles involved ap- 
ply equally as well to U. S. sets. 

cs ca * 
“MATHEMATICS AND COMPUT- 
ERS" by George R. Stibitz & Jules A. 
Larrivee. Published by McGraw-Hill 
Book Company, Inc., New York. 208 
pages. Price $5.00. 

This book is, in effect, a survey of 
the applied mathematician’s job in the 
world of science, engineering, and 
business. The problems he studies, the 
methods he uses, and the computing 
devices at his service are all covered 
in this interesting and illuminating 
text. 

The various computing devices, both 
digital and non-digital, now in use are 
described along with typical applica- 
tions for such devices in technology 
and business. 

Both technical and lay persons 
should enjoy this intimate “look over 
the shoulder” at another man’s job. 

* * * 

"REPAIRING TELEVISION RECEIV- 
ERS" by Cyrus Glickstein. Published 
by John F. Rider Publisher, Inc., New 
York. 197 pages. Price $4.40. Paper 
bound. 

This is a “how-to-do-it” book in the 
best sense of the phrase. The author 
has stressed the practical aspects of 
troubleshooting and repair with the re- 
sult that those who follow his sugges- 
tions will save time and make money. 

The correct procedures have been 
set up on a step-by-step basis and move 
logically through the receiver circuits 
until the fault is localized. Four chap- 
ters dealing with typical receiver trou- 
bles are especially valuable as time 
savers. A final chapter dealing with 
“timewasters” in servicing is an eye- 
opener which even experienced tech- 
nicians will find instructive. 


As a compact one-volume text, this 
book should find a wide audience. 
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“MOST-OFTEN-NEEDED 1957 RADIO 
DIAGRAMS AND SERVICING IN- 
FORMATION" compiled by M. N. 
Beitman. Published by Supreme Publi- 
cations, Highland Park, Ill. 192 pages. 
Price $2.50. Paper bound. 

This is Volume 17 in this publisher's 
series of diagrams covering radio re- 
ceivers, radio-phonos, portables, etc., in 
the 1957 lines of some 35 manufac- 
turers. 

As with the earlier books, each re- 
ceiver is pictured, described, schematic 
diagram provided, parts list given, and 
special servicing and troubleshooting 
hints discussed. Where the receiver 
uses a dial cord, details for restringing 
are given. Service technicians who 
have come to depend on this publish- 
er’s manuals will welcome this new 
addition. 

* * * 
“RESONANT CIRCUITS" edited by 
Alexander Schure. Published by John 
F.. Rider Publisher, Inc., New York. 64 
pages. Price $1.25. Paper bound. 

This 16th volume in the “Electronic 
Technology Series” covers resistors, 
capacitors, and inductors used in vari- 
ous series, parallel, or series-parallel 
resonant combinations in electronic 
circuits. 

Because of the subject matter, the 
treatment is, of necessity, mathemati- 
cal, but engineering students as well 
as electronic technicians with some 
formal training in electronic theory 
should have no difficulty in deriving 
much useful information from this 
textbook. 


* * 


“PRACTICAL RADIO AND ELEC- 
TRONICS COURSE" compiled by 
M. N. Beitman. Published by Supreme 
Publications, Highland Park, Ill. 268 
pages. Price $3.95. Paper bound. Com- 
panion “answer” book, 25 cents. 

The publisher has taken its three 
earlier “home-study” volumes, revised 
them, brought them up to date, and is 
now offering them in single-volume 
form for the convenience of the stu- 
dent. There are 35 lessons in all, with 
test questions appended to each lesson. 

A companion “answer” book is avail- 
able as a separate publication and can 
be ordered at the time the course is 
purchased or requested later after the 
student has completed his lessons. 

The text material is well and lavish- 
ly illustrated with photographs, line 
drawings, and diagrams. A large tube 
characteristics chart section makes 
this volume self-contained. A good book 
for the beginner. 

* * * 


"L-C OSCILLATORS" edited by Alex- 
ander Schure. Published by John F. 
Rider Publisher, Inc., New York. 64 
pages. Price $1.25. Paper bound. 
This is the 13th volume in this pub- 
lisher’s “Electronic Technology Series” 
and covers LC oscillator elements, en- 
ergy conversion, frequency range and 
stability, power considerations, oscil- 
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lator efficiency, harmonic generation, series and parallel 
resonance, and critical damping. 

Since LC oscillators are being widely used in various ra- 
dio communications systems and in a number of industrial 
control and manufacturing devices, more and more engi- 
neers and technicians are encountering this circuitry in 
their day-to-day jobs. This little volume should be a de- 
cided help in understanding the basics. 


* * x 


"THE Jo—OR SYMBOLIC METHOD" by Dr. Harry Stock- 
man. Published by SER Co., 543 Lexington St., Waltham, 
Mass. 312 pages. Price $3.50. Paper bound. 

A survey of the symbolic method of handling electronic 
engineering calculations and its association with the in- 
tegro-differential equation, the D-operator, the Laplace 
transform, and other methods. Solved problems are in- 
cluded along with an extensive bibliography. 

* ae * 


"TRANSISTOR ENGINEERING REFERENCE HAND- 
BOOK" by H. E. Marrows. Published by John F. Rider 
Publisher, Inc., New York. 288 pages. Price $9.95. 

This volume represents a tour-de-force of some magni- 
tude since it includes a large body of technical data which 
heretofore has been widely scattered and often unavailable. 

The text is divided into five major sections covering a 
general survey of transistors; reference data on commer- 
cial units; reference data on commercial transistor com- 
ponents and test sets; reference data on commercial appli- 
cations of transistors; and a directory of manufacturers. 

This book covers some 200 different types of transistors, 
components designed especially for transistorized equip- 
ment (including, capacitors, cells and batteries, thermistors, 
etc.), and other pertinent data which the design engineer 
must have at his fingertips. 

Those whose work is concerned with the application of 
transistors will find their money well spent on this refer- 
ence manual. 

* a a 


"THE RADIO AMATEUR'S HANDBOOK" compiled by 
ARRL Staff. Published by the American Radio Relay 
League, West Hartford, Conn. 576 pages plus catalogue 
and tube data sections. Price $3.50. Paper bound. 34th Edi- 
tion. 

There have been a number of important revisions and 
additions to this year’s “Handbook,” notably the sections 
on semiconductor theory, vacuum tube technical data, high- 
powered amplifiers and beam antennas for v.h.f., simple 
and complex receivers and transmitters for Novices and 
experienced hams. 

As a construction manual, reference work, and training 
text for classroom or home study, this book is tops. There 
are over 1350 illustrations including 502 tube-base dia- 
grams, and as a compact, handy one-volume reference 
“library” this is one book that would be hard to beat. 

Despite the “Amateur” in the title, a lot of the material 
in this volume is of use to all radiomen. 

* * * 


“HANDBOOK OF SOUND REPRODUCTION" by Edgar 
M. Villchur. Published by Radio Magazines, Inc., P. O. Box 
629, Mineola, N. Y. 213 pages. Price $6.50. 

This text is based on a series of magazine articles cover- 
ing the more technical aspects of high fidelity. Although 
the treatment makes no concessions to the novice, the sub- 
ject matter is presented in such a way that the intelligent 
layman should have no difficulty in coping with the ma- 
terial. 

The author covers his subject in eighteen chapters deal- 
ing with the sound wave, the quality of sound, the life 
cycle of sound energy, oscillatory systems, musical instru- 
ments and the human voice, the perception of sound, the 
history of the phonograph, fidelity in sound reproduction, 
recording on discs, loudspeakers, baffles and enclosures, the 
power amplifier, voltage amplifiers and phase splitters, 
tone control and equalization, power supplies, hum, and 
noise, pickups and tone arms, assembling the system, and 
testing and measurement. The text is well illustrated and 
se ey references are appended for further study, if 

esired. 
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SELF SERVICE TV RECEIVING TUBE TESTERS 


U-TEST-M MANUFACTURING CO., INC. 
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The Amazing New 


SURGISTORS WILL: 


1. More than triple tube 
life. 

2. Keep no-load surge 
voltages off electro- 
lytic capacitors. 

3. Limit surge voltages in 
silicon rectifiers. 

4. Reduce in-rush currents 
in power transformers. 

5. Greatly increase pilot 
bulb life. 

6. Provide a new stand- 
ard of reliability for all 
electronic devices. 


FOR USE ON: 


1. Television Receivers, AC 
or DC, series or parallel 
heaters. 


2. Hi-Fi Equipment 

3. Public Address Systems 
4. Juke Boxes 

5. Electronic Organs 


WUERTH SURGISTOR 


sq4ss 
List 


Model 100-2 100-300 Watt Loads 


To Eliminate Destructive In-Rush 
Currents in Television & Radio Sets 


A SURGISTOR is a new component 
combining the functions of a resistor and 
a relay. It is connected directly into the 
power line circuit of any electronic device. 
A SURGISTOR limits the in-rush current 
until the tube heaters are warmed 
sufficiently to accept the full voltage 
without damage. 
voltages are temporarily held down to 


in addition, B plus 


prevent cathode “stripping.” 


DISTRIBUTORS: Write today for full information. 


TUBE-SAVER 
CORPORATION 


WUERTH 


9125 LIVERNOIS AVE., DETROIT 4, MICH. 


NOW WANTED and 
NEEDED by EVERY 

SERVICEMAN 
wet Gam 
Quickly ond accurately 
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ANSISTOR: 


| NATIONAL COMMUNICATIONS RECEIVER 


from ‘UW 5Y. 
Brand New 


IMPULSE KEYING UNIT 


Type MC163—operates from 115V-60cy. 
Consists of 3 oscillators, Followed by 
individual stages of amplification. Syn- 
chronous motor plus switching arrange- 


ment for interruption of ‘equencies. 
Brand New with instructions. Complete $ 
SE ME. hate Ss ne Ou 6. a0 mee 6s 0 8 8 6 e 


COLLINS TRANSCEIVER MBF 


60-80 Me. Operates from 115V, AC-DC, 
27 Tubes. Fair Cond. Use on 6 Meters. . 


TEST SET TS-182/UP 


This is a Signal Generator with mnipented 
po ag dial and attenuator using a 2” 
y tube as indicator. Operates ‘ae 
Tay. 60 Cy. 150-240 Mc, 50 Ibs, Fair 
ond, 


| 
| 119.95 


24.95 


CAPACITOR ANALYZER & RESISTANCE BRIDGE 
10 Mmfd. —100 Mfd. 1 Ohm-10 Megs. 

Uses eye tube & meter indicator. Oper- 

ates from 115V. 60 Cy, 12x10x10. 12 Ibs. 122. 50 
Good Shape 


ARC-5° Receiver 3-6 Me. oo S Xmtrs 3-4 Mc. Exc. 


with autotune 
checks all transistors head w/tubes. . $6. 95/° nae n0eede $5.95 
and crystal diodes. 
= '5933—1 Versi f 380 Regul 
{ Provides these 4 importont eee ee oe eee 
checks on transistors: 
; d J B 
OPEN « SHORT « CURRENT hr ~ pen ~s 1.59 - §$ 15.00 
GAIN . LEAKAGE Wivamia ......... OZ. . 
—— op gga Fila, Xform, 12V. input Xformer — Collins 
resistance © ' es. Mod. ctorm ‘Colitns ..1.49 Shielded, ratio 75-125,- 
% Complete set-up chart and Instruction booklet i 5 807; 616 -.-.-- 1.95] 000 Ohms CT. .....1-29 
attached to back y%& Will never become obsolete, G0. AS BLE » 25> 4.06 S for 5.00 
with test leads, replaceable up-to-date set-up chart B 
| and gain control to very battery voltage x Accu- | — — = san — 3 for 2.00 
rate and simple to operate — takes . +2 for 1.00 ...2 for 1,00 
less than 30 seconds to test either POPULA . -2 for 1.00 «+ +2 for 1.00 
TRANSISTORS or crystal diodes SENCOAE be pond ye See tee 
%& Uses test leads which eliminates PRODUCTS 3 for 2.00 4 for 3.00 
need of completely removing tran- ts rye eae 
| sistor from circuit. 7 Transistor { ; 
At Leading Distributors Everywhere | , a, JUST ARRIVED Subminiature Transistor Transformers 
‘ age Brand new types. Worth over $3.00 3 $1 00 
“A Mfg by Shocker | each. Production Quantities. SPECIAL. for . 
. 
: ERVICE) fr [gp || tosses 3, $5.00 
i & PS Voltage f (QST article) . ..........+++5++-- for . 
} 171 anes phan om “ Biot Supply greckesss pally tion Meg 
AL RD., » Ut. f 88 Cortlandt St., N 
-» New York, N. Y. 
SEEN OO A MR MST : : 


RADIO & TV NEWS 


RESISTOR KIT AND RACK 

G-C Electronics Mfg. Co., Rockford, 
Ill., is offering a handsome all-metal 
bench or wall rack, at no extra charge, 
with its “starter” assortment of resist- 
ors. This kit includes 30 boxes of the 
most used %, 1, and 2 watt units. 

According to the company, this kit 
was developed in answer to many re- 
quests for a “package deal’ that would 
help obtain an assortment of resistors 
with a high turn-over potential. 

Containing the same resistors used 
for original equipment assembly, the 
hinged cover plastic boxes have made it 
easy to determine resistor values by a 
novel method of unescrebtesd and label- 


ing, while giving the resistors and their 
leads full protection against any dam- 
age or careless handling. 

This kit is now available through 
leading electronics distributors. Fur- 
ther information may be obtained from 
the company at 400 South Wyman 
Street. 

* * * 
ZENITH GIFT PACKAGE 

A red ribbon, printed on a clear ace- 
tate cover, gives ‘a flourish to the new 
Zenith gift package for its “Royal 500” 
7-transistor pocket radio. 

The company’s crest, logo, and prod- 
uct identification appear in white and 
black on the ribbon. Metallic tweed 
pattern in gold and black on the tray 
affords a rich background for display- 
ing the radio, carrying case, and ear 
attachments for personal listening. 
Decorative design, and further product 


identity are printed on the sides of 
the base piece, with red and gold on 
white. 

The product is shipped in a new 


RADIO & TV NEWS 


May, 1957 


corrugated container. Slotted flaps in- 


terlock to suspend the radio, giving | 


clearance from the carton in all di- 
rections. Gray linen-weave pattern 
and yellow and black printing provide 
attractiveness and identification. 

* * * 


“AUDIOTAPE" RACKS 
Audio Devices, Inc., manufacturer of 
“Audiotape”, is offering a line of mer- 


chandising aids to dealers and distrib- | 


utors of sound recording tape. Included 
in the program are two display racks, 
and a tape storage rack for consumers. 

The merchandising racks include one 
floor model and one counter type. The 
counter rack is a compact, two-shelf 
unit, only 19 inches tall, and 15 inches 
wide. It holds 20 seven-inch reels of 
tape. The floor display has four shelves 
for tape, with a total capacity of 120 
seven-inch reels, and 60 five-inch reels. 

Both of the store display racks are 
constructed of light, sturdy, wrought- 
iron wire. 

The racks are available to the trade 
without charge, and details are avail- 
able from the company’s representa- 
tives, or from the firm’s headquarters, 
444 Madison Avenue, New York, N. Y. 

* * cod 
ANTENNA DISPLAY 

The display shown below—complete 
with a free “Color’ceptor” antenna, 
and striking promotion material—is 


being furnished by the Winegard Com- 
pany, Burlington, Iowa. 

This display is being provided to 
qualified jobbers and dealers partici- 
pating in a new antenna promotion re- 
cently launched by the firm. 

Early reports from the field indi- 
cate that this merchandising approach 
to selling antennas has been highly 
successful in stimulating sales. Many 
jobbers and dealers have already dou- 
bled or tripled the number of antennas 
originally ordered. 
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Sell More Antenna Replacements 
with the new 


CHANNEL 


MASTER’ 


TV Antenna Check- Up Kit 


Who says antenna sales must slow down 
during the Spring and Summer months? 
Channel Master offers you a brand new 
concept in antenna merchandising 
that’s sure to perk up your antenna ~° 
business, It’s the nationally advertised 
inn CDs 
signed to build store traffic for you by 
making present TV owners aware of 


“TV Antenna Check-Up Kit” 


their faulty antenna installations. 


CALL YOUR CHANNEL MASTER DISTRIBU- 
TOR NOW! He also has Posters, 
Streamers, and Newspaper Mats to help 
you merchandise the ‘‘TV Antenna 
Check-Up Kit." 


This Seeds consumer 
literature kit includes: 


@ 16-page illustrated booklet 
“Better Pictures On Your TV Set”’ 
10-point check-up folder 
Spotting Antenna Trouble” 

 @ Literature about the TW Antenna 
| Use these kits as free giveaways or 
| mailing pieces to build store traffic. 


s 


Tie-In with Channel Master’s 
7 High-Powered 

National 

Advertising in 

Aenecien’ s Leading Magazines 


SCRCOnE eae 


capyright 1957 Chenne! Master Corp. © Reg. U.S. Pat. Ofkece ond Conde 


, BARGAIN 


HUNTING ? TV 
SERVICEMEN! 


Write for SENSATIONAL CATALOG 
HENSHAW RADIO SUPPLY 


3619 TROOST KANSAS CITY, MO 


SCHEMATICS— CONVERSIONS 
FOR SURPLUS GEAR 
NEW LIST DI MANY ADDITIONS! 


Send i for 
List D. Add 25¢ chart explaining AN 
nomenciature. DO "7 TODAY! 


R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 


college grads get 
fe <olleg fanterl . 


. advance more rapidly. 
Share rewards 


have higher incomes . 
Grasp your chance for a better life. 
awaiting college-trained men. Important firms visit 
campus regularly to employ Tri- State College gradu- 
ates. Start any quarter. Approved for Vets. 


Bach. Sc. degree in 27 months 
Complete Radio Eng. courses (TV, UHF, FM, Elec- 
tronics). Also Mech., Civil, Elec., Chem., Aero., Eng. 
36-months in Bus. Adm. (Gen. Bus., Acctg., Motor 
Transport Mgt.). Superior students faster. More pro- 
fessional class hours. Small classes. Enrollment lim- 
ited to 1550. Beautiful campus. Well-equipped labs. 
Prep courses. Enter June, Sept., Jan., March. Earnest, 

capable students (whose time and budget 
require accelerated courses and modest 
costs) are invited to write Jean McCarthy, 
Dir. Adm., for Catalog and + Your Career in 
Engineering and Commerce. 


a TRI-STATE COLLEGE 
lM 1657 College Avenue Angola, Indiana 
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Transistorized 


@eeereteeeeeeeeeeereeeeeeeeeeeeeee 


Modulator 


B+ 


Now radio amateurs and experi- 
menters can build a mobile transis- 
torized modulator. Simple circuit 
features: pre-driver, driver, and 


final amplifier with low-cost CBS | 


2N255 and 2N256 power transistors 
‘ 10 watts output (modulates 
2E26) . . . instant-heating . . . low 
drain . . . for use with transmitter 
or sound system. 


CBS alloy-junction, germanium | 
power transistors 2N255 (6-volt) 
and 2N256 (12-volt) are useful also 
in many other economical amplifiers 

. fixed or mobile. Let the second | 
edition of CBS Power Transistor 
Applications, Bulletin PA-16, help | 
you put them to work. Free, it gives 


complete data and seven detailed | 


circuits, including the mobile modu- 
lator. Pick it up along with your 
2N255 and 2N256 transistors at 
your CBS Tube distributor’s. 


2N255 . . . $2.90 net 


2N256 . 


CBS-HYTRON 


Semiconductor Operations, Lowell, Mass. 
A Division of 
Columbia Broadcasting System, Inc. 
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1957 Parts Show 
Program 


HE 1957 Electronic Parts Distrib- 
utors Show will be held May 20th 
| through 23rd at Chicago’s Conrad Hil- 
ton Hotel. Sponsored by the Radio- 
Electronic-Television Manufacturers 
Assn.; the Sales Managers Club, East- 
ern Group; the Association of Elec- 
| tronic Parts & Equipment Manufactur- 
ers; and the West Coast Electronic 
Manufacturers Association, this year’s 
| event, like those of the past few years, 
will be a “closed” show with member- 
ship in one or more of these associa- 
tions prerequisite to eligibility to ex- 
| hibit. 

Exhibits have been divided into cat- 
egories and manufacturers have been 


assigned space in either the special | 


“Sound Demonstration” area on the 
fifth and sixth floors of the hotel or 
| the “Parts and Equipment” area. No 
audible demonstrations will be permit- 
ted in the latter section. 

Admission to the show is by. badge 
|only. Free badges were issued on an 
advance and by-mail basis earlier this 
| year. Persons who have not preregis- 
| tered must clear the credentials panel 


| at the show and pay a registration fee 
| to get a badge. They are then accord- | 
| ed only limited access to the exhibits. | 
| Distributors planning to attend the | 
poor must either be a member of | 
NEDA or prove that they buy from at 
| least 5% of the exhibitors who manu- 
| facture products other than sound 
| equipment. Commercial sound badges 
are issued to commercial sound con- | 
heanebaat who buy from at least four | 
| different exhibitors of sound equip- 
|/ment. Hi-Fi badges are issued to per- | 
| sons associated with dealers who buy | 
| from at least six different exhibitors. | 
| Among the Show-wide activities 
| planned for visitors is a “Gala Night 
| Out” dinner on May 20th to be held at 
|the hotel. V. M. Zachariah of Zach 
| Radio Supply Co., San Francisco, is 
chairman of the entertainment com- 
mittee. He promises an interesting 
|“menu” of stars, stunts, surprises, as 
| well as top-notch professional enter- 
tainment. 

Women guests and those who accom- 
pany their husbands to the Show will 
find a variety of activities planned for 
their entertainment. Sightseeing trips, 
matinee theater parties, shopping tours, 
free tickets to radio and TV broad- 
casts will be available. The traditional 
hospitality suites of former years have 
been renamed “The Teahouse of the 
May.Show” and light refreshments and 
other amenities will be available daily. 

As in the past, “The Representa- 
tives” will again handle the Show’s 
message and directory service. Closed 
circuit TV will be used for paging and 
announcement services as was the 
case last-year. This service proved to 
|be both useful and attention-getting 
| and is repeated by demand. —30- 
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SENSATIONAL 


CLOSE OU 
SPECIALS 


ON WORLD FAMOUS 


Win-JRoni 


BLACK/WHITE & COLOR 


TEST EQUIPMENT 


COMPATIBLE 
CRYSTAL 
CALIBRATOR 


Brand new—for 
color and black & 
white servicing. 
Features accurate 
3.57945MC color 


Model 120 
REG. $59.95 


Close-Out gs 


Special calibrated leryetas 
supplied) 
10% DOWN DELIVERS 


it 
WHITE-DOT 


AND 
LINEARITY 
GENERATOR 


Brand new unit, Color 
convergence—a must on Model 160 


every —s —— call REG. $79.95 
. 


ives small 


ite a fed & 
white tineriy ond ie: autat WA Q3O 
RADIO 


913 ARCH ST., PHILA., 


Branches 
Norr 


GET INTO 
ELECTRONICS 


Valparaiso Tech trains for top flight positions. 
Tech. rep., field engineers, sales and specialists 
in communications, missiles, computers, radar, 
automation, color television. Basic and advanced 
theory and laboratory. Major companies visit 
school for our graduates. 21 months’ course, 
High school grad. or equivalent. Dormitories— 
campus. Start Sept., Jan., April, July. G. L 
approved. Write for Catalog. 


VALPARAISO TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Indiana 
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ol Uy Literature 


MANUFACTURING FACILITIES 
Laboratory for Electronics, Inc., 75 
Pitts St., Boston 14, Mass. has issued 
a 12-page brochure which describes its 
facilities in some detail. 
The company makes electronic test 
equipment components for the elec- 


tronic industry, custom builds complex | 


electronic devices, and engages in elec- 

tronic research and development. 
The two-color booklet describes and 

illustrates these facilities. 


NEW RETMA STANDARDS 

The Engineering Department of 
RETMA, 650 Salmon Tower, 11 W. 
42nd St., New York 36, N. Y. has an- 
nounced the release of four new stand- 
ards. 

Standard RS-159 covers chassis pick- 
up of vehicular receivers and is priced 
at 25 cents. No. RS-177 is entitled 
“Vibrator Power Transformers” avail- 
able at 30 cents a copy. RS-178 covers 
the solderability test standard and sells 
for 25 cents while RS-179 is a classifi- 
cation of tube testers, priced at 25 
cents. 

Any or all of these standards may 
be ordered direct from the association. 
Payment should accompany orders. 


RESISTANCE BRIDGES 
Shallcross Manufacturing Co., Col- 
lingdale, Pa. has described seven 
bridges, covering d.c. resistance meas- 
urements from 1 yvohm to 1 million 
megohms to tolerances as close as 
+ .02%, in its new Bulletin L-19B. 
Types illustrated range from gener- 
al-purpose Wheatstone bridges for lab- 
oratory and field use and Kelvin- 
Wheatstone and Megohm-Wheatstone 
bridges for precise measurements of 
extremely low or extremely high re- 
sistances to special-purpose Per-cent- 
Limit bridges that make resistance 
measurements within preset tolerances 
on a “go-no-go” production line basis. 


TRANSISTOR DATA SERVICE 

Service Instruments Corp., 171 Offi- 
cial Road, Addison, Ill. has inaugurated 
a new system of distribution on its 
transistor set-up charts and booklets. 

Because the transistor field is chang- 
ing so rapidly and to avoid delay be- 
tween factory, distributor, and service 
technician, a user can now register 
for up to six mailings a year for $1.00. 
The money collected will go into a 
non-profit fund for this purpose alone. 

The information released will include 
new set-up information on transistors 


and the latest information on testing | 


of new crystal diodes, selenium recti- 
fiers, and silicon rectifiers. 
This service is available on letter- 
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THE REACH IS RIGHT AND TIGHT 
with KRAEUTER LONG NOSE PLIERS 


You can depend on reach- 
ability and cutting power 
with Kraeuter’s #1781 Long 
Chain Nose Pliers. And your 
reach will be tight and sure 
for those hard-to-get-at jobs 
with the extra long milled 
jaws of these pliers. 


Buy the right line—Sell the 
right line. It’s the Kraeuter 
line for electronic and elec- 
trical work. Kraeuter tools 
are unreservedly guaranteed. 


Send for catalog #25 illustrat- 
ing complete Kraeuter line. 


BUY THE FINEST 
BUY KRAEUTER 
BUY AMERICAN 


# 1781.7" 


AS MODERN AS TOMORROW 


kraeuter &Co.tnc 


FOR 100 YEARS THE FINEST IN HAND TOOLS 1860-1960 


NEWARK.,N. J. 


EASY TO LEARN CODE 


It is easy to learn or increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet re ew ee For L-¢ 
advanced students. 


a TERRIFIC BARGAIN in a 
SOLA CONSTANT- 
VOLTAGE 
TRANSFORMER 
Ends fluctuating line 


It ' able tapes . 
to typical on all 
vonage! range 5 to 40 WPM. Always 
ready—no 


the factory price at a 1i-input 2,000 AY unit! 
here’s another bonus! This Air Forces 2. A 
stock, Sol. . sores has 4 


ENDORSED BY THOUSANDS! 
r Code Teacher lit- 

190-250 V., ’ cy. Isolated secondary i 

—— 115.0 ¥. + 1% ¢ instructor enables anyone to 


, if you choose, use it as a 220:3 
And slash $97.50 off the factory 1- Soak 


=: $147.50 


“*acquired code”’ with Instructograpb 
peg ol 


INSTRUCTOGRAPH COMPANY 


ANY 
Beverly Hillis, Calif. 


4711 SHERIDAN ROAD. CHICAGO 40, ILLINOIS 
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BUILD THE BECT— 
cure ALLIED’S ows 


knight- 


_ ats 


knight-kit HOBBYIST VALUE 
2-TRANSISTOR POCKET RADIO 


Model 
Y-262 


14° 


It’s fun to build this efficient pocket-size 
broadcast band radio. Entirely self-con- 
tained, complete with built-in antenna (no 
external antenna required), battery and 
earphone. Features refiex-type 2-transistor 
circuit. Printed circuit panel simplifies as- 
sembly. Has high-gain ferrite-core antenna; 
super-sensitive miniature dynamic earphone 
for excellent tone quality; variable capacitor 
for accurate tuning; months of dependable 
operation from single long-life alkaline cell 
wf supplied. Two simple controls— 
On -Volume and Tuning. Handsomely 
styled leatherette carrying case. Fits coat 
pocket or may be worn from belt; only 
4x3% x 1%". Complete, with step-by-step 
instructions. Shpg. wt., 134 Ibs. $1465 
Model Y-262. Net, F.0.B. Chicago.. *14 


OTHER knight-kit HOBBYIST VALUES 
aS 


“6-IN-1” LAB KIT 
Y-770 $795 


“10-IN-1” LAB KIT 
y-265 $]'65 


“OCEAN HOPPER” 


3-WAY PORTABLE 
RADIO KIT SW RECEIVER KIT 
y-730 $]995 y-740 $}P5 


See our Supplement No. 165 for 12 
other kmight-kit hobbyist values 


SUPPLEMENT 
featuring knight-kits 


Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 


ALLIED RADIO 
Dept. 01-£7, 100 N. Western Ave., Chicago 80, Hl. 
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head request plus $1.00 which covers 
service for one year from the date of 
the letter. 


TEST INSTRUMENTS 

The Shasta Division of Beckman In- 
struments, Inc., P.O. Box 296, Station 
A, Richmond, Calif. has announced the 
availability of a new 4-page, 2-color 
catalogue which describes its line of 
electronic test instruments. 

Details on expanded scale voltme- 
ters, frequency meters, synchro testers, 
v.t.v.m.’s, oscillators, resistance bridges, 
power supplies, wide-band amplifiers, a 
WWYV receiver, and a decade inductor 
are included in the bulletin. 


CONVERSION FACTOR CHART 

Precision Equipment Co., 3716 N. 
Milwaukee Ave., Chicago 41, Ill. is of- 
fering a handy reference table for en- 
gineers, in wall chart form, as a service 
to the industry. 

Included are common conversions 
such as inches to centimeters or watts 
to horsepower, as well as many conver- 
sions that are difficult to locate in ref- 


erence manuals. 


HARVEY RADIO CATALOGUE 
Harvey Radio Company, Inc., 103 W. 


| 43rd St., New York, N. Y. has released 


a 284-page catalogue covering a wide 
variety of radio, electrical, and elec- 
tronic components. 

The most complete catalogue ever 
issued by this distributor, the new pub- 
lication also includes a 64-page high 
fidelity equipment section. Write the 
firm direct for a copy. 


HICKOK'S V.O.M. 

Complete details on its new portable 
electronic voltohmmeter are included 
in Form 415 being offered without 
charge by The Hickok Electrical In- 
strument Company, 10524 Dupont Ave., 
Cleveland 8, Ohio. 

The data sheet describes this small 
portable unit in detail and explains how 
the single-unit, multi-function range 
selector is color coded to facilitate use 
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and speed selection. The instrument it- 
self needs no batteries, even for the 
ohmmeter section. It comes complete 
with leads, single unit a.c.-d.c. probe, 
instruction book, and guarantee. 


RECTIFIER REPLACEMENTS 

The Components Division of Federal 
Telephone and Radio Company, 100 
Kingsland Road, Clifton, N. J. has is- 
sued a 52-page replacement guide con- 
taining detailed information on seleni- 
um rectifier replacement for servicing 
literally hundreds of different TV and 
radio receiver chassis and a variety of 
electronic products. 

The guide, a bound, standard- 
punched 81%” x 11” brochure, is priced 
at $1.25 and is available through local 
distributors or from the manufacturer. 
In addition to replacement informa- 
tion, the guide also contains trouble- 
shooting, servicing, and testing infor- 
mation on selenium rectifiers, presents 
fundamental circuits using such com- 
ponents, and provides dimensional in- 
formation on the rectifiers in tabular 
and diagrammatic form. Other sections 
present electrical characteristics of the 
rectifiers, with photos, and a cross ref- 
erence table for replacement of recti- 
fiers of other manufacturers. 


FREED COMPONENTS 

The newest line of electronic com- 
ponents manufactured by Freed Trans- 
former Co., Inc., 1773P Weirfield St., 
Brooklyn 27, N. Y. is featured in the 
48-page catalogue just released by the 
firm. 

Audio, power, and pulse transform- 
ers, filters and discriminators, toroids, 
magnetic amplifiers, and ultrasonic 
components are pictured and described 
in detail. Some 128 graphs show the 
performance of many of these units. 
Complete data on transformers for 
military and commercial applications 
is also included. They are available in 
open, hermetically sealed, or encap- 
sulated forms. 

When writing for a copy of this cata- 
logue, please specify No. 571. —30- 


Flight testing of the world’s largest ski-equipped airplane and the first propjet 
ever fitted with skis, Lockheed’s C-130 Hercules is observed by an automatic tele- 
vision camera under the right outer wing. Details of the flying TV station are 
shown on this aerial picture of the 62-ton Air Force combat transport during a re- 
cent test flight. The TV camera, equipped with a wide-angle lens, is suspended in 
a two-foot diameter Fiberglas pod under the wing. Focus is fixed on the 1912-foot 
main skis and the smaller nose skis, which are painted with candy-cane stripes for 
better visibility. A coax cable runs under the trailing edge of the wing, through 
the wing center section, and into the cabin. Flight test engineers inside the com- 
partment watch the behavior of the boat-like skis at various speeds and at various 


attitudes during the testing flights, using a 10-inch monitor screen in front of them. 
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A NEW 


FRONTIER 


FOR 
TECHNICIANS 


RCA offers an opportunity for you 
to apply your technical skill to its 
Missile Test Project at Patrick 
Air Force Base, Florida— 
‘“‘Launching Site of the Satellite.” 


Here at the world’s longest missile 
testing range, extending from 
Florida far across the South Atlan- 
tic, you can enjoy improved status 
with the recognized leader in Elec- 
tronics. Unprecedented growth op- 
portunities are offered in various 
phases of data acquisition, transmis- 
sion and processing, including Radar 
— Communications—Optics— 
Computers— Timing— Telemetry. 


At RCA’s Missile Test Project you 
will enjoy technical advancement 
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combined with famous Florida liv- 
ing. Your family will appreciate 
the ideal climate—allowing year 
‘round outdoor activities—and 
pleasant social surroundings. 


Immediate assignments are avail- 
able in Florida, the Bahama 
Islands, and aboard tracking ships 
in the South Atlantic. Attractive 
home leave policy and salary dif- 
ferential make the Bahama Islands 
and tracking ship assignments 
especially attractive for single men. 


Let the Missile Test Project be- 
come your symbol of the future. 
Join in our assault on the frontier 
of space! 


For complete information about 
this new and challenging field, 
write to: 


Personnel Manager, Dept. N-16E 
RCA Service Company, Inc. 
Missile Test Project 

P.O. Box 1226 

Melbourne, Florida 
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Superior’s new Model TW-11 STANDARD PROFESSIONAL 


TUBE TESTER 


e Tests all tubes, including 4, 5, 6, 7, Octal, 
Lock-in Hearing Aid, Thyratron, Miniatures, 
Sub-Miniatures, Novals, Sub-minars, Prox- 

imity fuse types, ete. 

© Uses the new rout. cleaning Lever Action 
Switches for individual element testing. 
Because all elements are numbered 
according to pin-number in the RMA 
base ———— system, the user can 
instantly identify which element is un- 
der test. Tubes having tapped filaments 
and tubes with filaments es 
in more than one pin are truly teste 
with the Model TW-11 as any of the 
pins may be placed in the neutral posi- 
tion when necessary. 

e@The Model TW-11 does not use any 
combination type sockets. Instead indi- 
vidual sockets are used for each type 
of tube. Thus it is impossible to damage 
a tube by inserting it in the wrong 
socket. 

 Free-moving built-in roll chart provides 
complete data for all tubes. All tube 
—* printed in large easy-to-read 


type. 

@ NOISE TEST: Phono-jack on front panel for plugging in either phones or external amplifier 
will detect microphonic tubes or noise due to faulty elements and loose internal connections. 
EXTRAORDINARY FEATURE — SEPARATE SCALE The Model TW-11 operates on 105- 
FOR LOW-CURRENT TUBES — Previously, on emission 130 Volt 60 Cycles A.C. Comes 

type tube testers, it has been standard practice to use housed in a beau- 

one scale for all tubes. As a result, thecalibration for tiful hand-rubbed 7 

low-current types has been restricted to a small por- oak cabinet com- 

tion of the scale. The extra scale used here greatly plete with portable wd 
simplifies testing of low-current types. cover. 


Superior's N. 
Model TV-12. 


TRANS-CONDUCTANCE 


loys TRANS-CONDUCT- 
ince vireutt. An in-phase = is 
impressed on the input section of a 
tube and the resultant _ current 
change is 
the most suitable method of simulat- 


Amplifation factor, plate resistance 
ode emission are all corre- 
jated in one meter reading. 
NEW LINE VOLTAGE ADJUSTING SYS- 
p be" A tapped transformer makes it 
- poses > eg yy for yr phere 
age variations to a tolerance of better 
ALSO TESTS TRANSISTORS!  $86"30ia' 
%& SAFETY BUTTON—protects both the tube under test and the instrument 
meter against damage due to overload or other form of improper switching. 
% NEWLY DESIGNED FIVE POSITION LEVER SWITCH ASSEMBLY. Permits appli- 
cation of separate voltages as required for both plate and grid of tube 
scale. sells for only 


Model TV-12 
approved manner, and quality is read di- a pe 
rectly on a special “transistor only” meter _ portable cabinet 


Superior’s New Model 770-A 


The FIRST POCKET-SIZED 


VOLT-OHM MILLIAMMETER 


USING THE NEW “FULL-VIEW” METER. 
71% MORE SCALE AREA!! 


Yes, although -our new FULL-VIEW D’Arsonval type 
meter occupies exactly the same space used by the 
older standard 2%” Meters, it provides 71% more 
scale area. As a result, all calibrations are printed in 
large easy-to-read type and for the first time it is 
now possible to obtain measurements instead of ap- 
proximations on a popular priced pocket-sized V.0.M. 


SPECIFICATIONS 

6 A.C. VOLTAGE RANGES: 0-15/30/150/300/1500/3000 
Volts. 6 D.C. VOLTAGE RANGES: 0-7.5/15/75/150/750/- 
1500 Volts. 2 RESISTANCE RANGES: 0-10,000 Ohms, 
0-1 Megohm. 3 D.C. CURRENT RANGES: 0-15/150 Ma., 
0-1.5 Amps. 3 DECIBEL RANGES: —6 db to +18 db, 
+14 db to +38 db, +34 db to +58 db. 


Compact — 344” x 53%" x 24” 


The Model 770-A comes complete with self-contained batteries, 15 
test leads and al] operating instructions. NET 


under test, resulting in improved Trans-Conductance circuit. 
NET 
Superior’s New Model 670-A 


TESTING TRANSISTORS 

A transistor can be safely and adequately 

tested only under dynamic conditions. The 
Model TV-12 will test all transistors in that 

A Combination VOLT-OHM MILLIAMMETER PLUS 

Capacity, Reactance, Inductance 

and Decibel Measurements. 


ADDED FEATURE: 
Built in ISOLATION TRANSFORMER reduces 
oom of burning out meter through 
misuse. 


SPECIFICATIONS 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts 
}} A.C, VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5/15 Amperes 
y| RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 


CAPACITY: .001 to 1 Mfd. 1 to 50 Mfd. (Good-Bad scale for checking quality of 


electrolytic condensers.) 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: .15 to 7 Henries 7 Henries to 7,000 Henries 
DECIBELS: —6 to +18 +14 to +38 

+34 to +58 


The Model 670-A comes housed, in a rugged Sy eee 
steel cabinet complete with test leads and operating instructions. 


Superior's New 
Model TV-50 


GENOMETER 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


A. M. Radio @ F. M. Radio @ Amplifiers @ Black and White TV e Color TV 


7. Signal Generators in. One! 
 R.F. Signal Generator for A.M. 
 R.F. Signal Generator for F.M. 
Audio Frequency Generator 


-M. ent. Generates Radio 
progucnses from —_ Kilocycies 


tals and from 60 Megacyctes to 
180 har- 
monics. 


wy 8 oan ERATOR: 


DOT PATTERN GENERATOR (FOR COLOR TV): 
Although you will be able to use most of your 
regular standard equipment for servicing Color TV, 
the one addition which is a ‘‘must’’ is a Dot Pattern 
Generator. The Dot Pattern projected on any color 
TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. 


Model TV-50 tpcutes all the 
mark- 


Bar Generator 

Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 


CROSS HATCH GENERATOR: 


The 
The Model TV-50 Genometer. wilh 
patt 


b pence AuDIO FRE- BAR GENERATOR: 
WENCY GENERATOR: In 
addition to a fixed 400 cy- 
cle sine-wave audio, the 
Model : Genometer 
provides a variable 300 
cycle to 0.000 cycle 20 vertical bars. stable cross-hatch effect. 

peaked wave audio summed. 
THE MODEL TV-50 comes abso- 
lutely complete with shielded leads 


and operating instructions. 
Only 


EXAMINE BEFORE you BUY! 
USE APPROVAL FORM ON NEXT PAGE 


RADIO & TV NEWS 


For the first time ever: ONE TESTER 
PROVIDES ALL THE SERVICES LISTED BELOW! 


IT’S A 


CONDENSER BRIDGE 


with a range of .00001 Microfarad to 1000 Microfarads 
(Measures power factor and leakage too.) 


IT’S A 


RESISTANCE BRIDGE 


with a range of 100 ohms to 5 megohms 


IT’S A 


SIGNAL TRACER 


which will enable you to trace the signal from antenna to 
speaker of all receivers and to finally pinpoint the exact 
cause of trouble whether it be a part or circuit defect. 


IT’S A 


TV ANTENNA TESTER 


The TV Antenna Tester section is used first to determine if a 
“break” exists in the TV antenna and if a break does exist 
the specific point (in feet from set) where it is. 


Superior's 
New Model 


Specifications 
V¥VSIGNAL TRACER SECTION 


A built-in high gain pentode voltage amplifier, plus a diode rectifier, 
plus a direct coupled triode amplifier are combined to provide this 
highly sensitive signal tracing service. With the use of the R.F. and 
A.F. Probes included with the Model 76, you can make stage gain 
measurements, locate signal loss in R.F. and Audio stages, localize 
faulty stages, locate distortion and hum, etc. Provision has been made 
for use of phones and meter if desired. 


V¥VTV ANTENNA TESTER SECTION 


¥VCAPACITY BRIDGE SECTION 

4 Ranges: .00001 Microfarad to .005 Microfarad; .001 Microfarad to 
.5 Microfarad; .1 Microfarad to 50 Microfarads; 20 Microfarads to 
1000 Microfarads. This section will also locate shorts, and leakages up 
to 20 megohms. And finally, this section will measure the power factor 
of all condensers from .1 to 1000 Microfarads. (Power factor is the 
ability of a condenser to retain a charge and thereby filter efficiently.) 


VRESISTANCE BRIDGE SECTION 


2 Ranges: 100 ohms to 50,000 ohms; 10,000 ohms to 5 megohms. 


Resistance can be measured without disconnecting capacitor connected 
across it. (Except, of course, when the R C combination is part of an 
R C bank.) 


Loss of sync., snow and instability are only a few of the faults which 
may be due to a break in the antenna, so why not check the TV an- 
tenna first? The Model 76 will enable you to locate a break in any TV 


antenna and if a break does exist, the Model 76 will measure the loca- 
tion of the break in feet from the set terminals. 2 Ranges: 2’ to 200’ for 
72 ohm coax and 2’ to 250’ for 300 ohm ribbon. 


As Design Engineers, we the undersigned would like to say 
that the Model 76 is in our opinion the best combination 
unit of its kind we have been privileged to design. Although 
it is comparatively a low-priced tester, it will, after you 
become acquainted with its multiple services, be your most 
frequently used instrument. 

S. LITT 


L. MELENKEVITZ 


Model 76 comes complete with all 


accessories, including R.F. and 
A.F. Probes; Test Leads and oper- $ 
ating Instructions. Nothing else to 
95 


buy. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


Porn ne 


Try any of the instruments 
on this or the facing page | MOSS ELECTRONIC DISTRIBUTING CO., INC. 
for 10 days before you Dept. D-345, 3849 Tenth Ave., New York 34, N. Y. 


buy. If completely satisfied Please send me the units checked. | agree to pay down payment 
within 10 days and to pay the monthly balance as shown. 
understood there will be no finance or interest charges added. 
further understood that should {| fail to make payment when due, 
the full unpaid balance shall become immediately due and payable. 


© Model TW-11 Total Price $47.50 ©) Model 76. - Total Price $26.95 
$11.50 withif 10 days. Balance $6.00 $6.95 within 10 days. Balance $5.00 
monthly for 6 months. monthly for 4 months. 


V-50 Total Price $47.50 © Model 770-A 
$il. tr) ‘within 10 days. Balance $6.00 $3.85 vithin 10 days. 
monthly for 6 months. monthly for 3 months. 


then send down payment 
and pay balance as indi- 
cated on coupon. No In- 
terest or Finance Char yes 


All prices net, F.0.B., N. Y. C. 


| 
© Model TV-12 Total Price $72.50 | 
$22.50 within 10 days. Balance $10.00 
monthly for 5 months, l 
Added! If not completely D Mode £) Model 670-A . . . Total Price $28.40 
1 


satisfied return unit to us, 


Total Price $15.85 
Balance $4.00 $7.40 within 10 days. Balance $3.50 


monthly for 6 months. 
no explanation necessary. 
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STAN-BURN 


eh RF Ae 
fs v B f, f . us 
STAN-BURN SPECIAL 


COLLARO-RC 456 
4 SPEED HI-FI UNIT 


456 RECORD Complete Unit 


* SRaNGER with BASE (man 
jahog. 
or Blonde) (Specify choice) $193.87 Value 
¢ GE VARIABLE RELUCTANCE 
CART.-DIA/SAP NEEDLES OUR PRICE 


© HARMON-KARDON-PRELUDE PC 
200-10 WATT AMPLIF. $ 95 
ELECTRO VOICE sPi2B 
SPEAKE! 
12” COMMER BASS REFLEX EN- 


CLOSURE—(Mahog. or Blonde) 
(Specify choi a) 
Your choice of similar units at relative 
package price. Send us your list for quote. 


HI-FI —- NEEDLES—1 Yr. Guar. 


patow ny ME, DIAMON 


I 
l 
SEE canna iiiaciad ae $11.49 ea. 
| pped PPD. (Specify cartridge make) 
I 


Accommodates any make cartridge. | 

For all popular cartridges. Specify make. , Saleves PPD 
ay: + 12” KIT ..$14.55 Fact. Assem. ....$24.00 | 
6” KI a6 $30.00 J 


> 5S 
te Assemble in 20 minutes. Save 50%. 


ELECTRONIC PHONO FACTS 
(Worth $1) by Maximilian 


FREE! 
guide jam-packed with 
today. 


Weil. Handy reference 
valuable info. Write to Dept. RN-5S 


| CATHODE RAY TUBE SPECIALS | | 


ONE YEAR GUARANTEE 
Il ce Type STAN | GE. Type stan | 


BURN 
| s1s.80...108Ps... $10. 00 | $30.75...170P4.....$20.50 | 
j 29-20. 12LPAA" 13.95 | 33.90 ._17GP4 1. 

129 dese | 24.75. 17LP4 8. 
| 28.75...120P4.""’ 15.00 | 37.00 I9AP4A 24. 
20.75. 4cP4. 13.75| 28.3 P4A 8. 
| 1sDP4.... 14.50 | 32.10 20cP4B* 21. 
33.75...16AP4... 18.50| 36.00 21AP4 5. 
| 32°20 isoPaa.| 15.25| 29.75 21EP4A.. 20.1 
| 23-50 leks.) 45.75 | 33.50. 21EPaBe. 23. 
27.20. 16KP4A*.. 18.75 | 30.90. 21FP4 1. 
| 33-75. l6crs 18.75) 37.00 2imPs 6. 
31.50. 16LP4A... 15.25| 29.75. 21YP4 2. 
| 31-50. 16WPé..” 15.25 | 100.09. 24AP4 6. 
e - i (6 mes. guar.) 
. pab*.. 38. 46.60. .26CP4A*.. 38.00 
| 27-50 17ePeB* 18 75 | 46.60... 2scpaas.. 38.08 
| *Aluminized=—_iNQUIRE FOR ANY TUBE TYPE NOT LISTED 
J STAN-BURN CRT TUBES RCA LICENSED_MFD. BY LINCOLN 
ICES SUBJECT TO CHANGE WITHOUT NOTICE 


| $20 WORTH OF ELECTRONIC PARTS IN GRAB-BAG 
consisting of: Porcelain sockets, coils, speaker, trans. 
| resis, cond, ONLY .$1.98 (plus S0¢ postage) 


TAPE RECORDERS—Fomess evend | 


AL 
List Pr. $249.95 Sites. 46 pit ee: S198. 2 S78. 9s 
List Pr. tne 95 129.00 59.95 


| ite for complete itustrated detaits. 
RECORD CHANGERS 


Collaro and Garrard changers will be pped prepaid 

| for a timited time en a others pos need F.0.8. 
 & Revere verwisrrir oy $33.81 
RC ase with GE RPXOSO cart......se++e0+ 41.85 
Rc 4 with GE RPXOS2 Diam /Sap.......+. 55.37 

| RCO456 with ya Cart... ..ccccsceses 36.80 
ee s pe eee eesesssrencrsrscceuseeesceee $53.41 
S wwitio GE RPXOSO. nese ewes eene 61.4 

with GE RPXOS2 ‘Diam / | eee 74.97 


| 

| 

| S wits oi’ ebeose.. cess essscsees 

| with RPXOS2 Diam /Sap 
45 RPM. Soindies....2. 

! 

| 


een 
saees 


al SPEED HI-Fi CHANGER—Mode! 1210 with 

Sonotone or Astatic flip-over cartridge $22- 95 
Se PORTABLE RECORD PLAYER with MONARCH 
CHANGER—Ronnette cartridge—Two Tone Case .$38.95 
VM 4 SPEED portable near” amp!. with 2 tube 
I ain ak at oan 3 i he ono ae $39.95 


vm 
Ron 


—_—___ —— 
} ae he 4-speed ‘‘Ma =3 Mind’’ automatic Ronette, 
Sonotone or Astatic flip-over cartridge....... $24.95 

Sarees ————— 
MONARCH Mode! UABU 4 SPEED AUTO. IN- 
| TERMIX CHANGER with crystal cartridge . 932. 9s 
me with D RING ~SO0O Ss. 25.9 
Same with G.E. RPXOSOA...... © 6. wee eee 36.98 
Same with G.E. RPXOS2A-Diam. sapph....... ae 


4s DL 
TU-8 MONARCH 3 Speed Fe by J & TUR 


N- 
TABLE UNIT Goss arm) EW LOW PRICE. 3.95 


KITS: We stock the following manufacturers complete 

© fine of kits—see oo eer 

Eco see pages 33,34 | eee page 99 

— see page 139 ELECTRO-VOICE. ‘to pase HY 
na 


All domestic orders will be shipped prepaid for a limited time. Send 
us your list. Order by Manufacturer and Model Number of item. 


Improving V. T. 


By ARTHUR H. SCHMIDT 


V. M. Linearity 


A simple network shunted across the meter movement 


improves the over-all accuracy of scale readings. 


N MANY audio voltmeters, such as 

the Heathkit AV-2, the crystal di- 
odes that feed the indicating meter are 
not quite linear. The result is that the 
meter may read low when the pointer 
is on the lower part of the scale. This 
also causes apparent error when the 
meter is switched from one range to 
another. For example, suppose we ad- 
just the sensitivity so the meter reads 
exactly full scale on the 1-volt range, 
with an input of 1 volt. Leaving the 
signal input the same, switch the me- 
ter to the 3-volt scale. Now the meter 
will read about .93 volts or 7 per-cent 
too low. 

A very simple compensating circuit 
will improve this condition consider- 
ably. It consists of an additional crys- 
tal diode and a resistor in series, con- 
nected across the meter terminals as 
shown in Fig. 1. The two components, 
W, the added diode, and the resistor, 
R, are indicated by the heavy lines in 
the drawing. 

When the meter current is near full 
scale, the crystal diode conducts more 
than when the current is near zero. 
We thus have a nonlinear shunt. Be 
sure that the cathode of the diode is 
poled toward the minus meter termi- 
nal. About any germanium diode will 
work in this application. A 1N34 or 
1N51 would be suitable. The correct 
resistor value is somewhere between 
6800 and 10,000 ohms. A good way to 
determine the correct value is to per- 
form the scale-switching test already 
mentioned and to pick the resistance 
which will correct the readings. This 
resistance is not critical. This modifi- 
cation will reduce the full-scale sensi- 
tivity by about 6 to 8 per-cent on all 
meter ranges, so the sensitivity ad- 
justment will have to be reset. 

Fig. 2 shows a simple linearity tester 
that will check any v.t.v.m. The “test- 
er” consists of a group of precision 
resistors wired around a rotary switch 
to form an accurate voltage divider. 
To use the “tester,” connect it be- 
tween an audio oscillator and the 
audio voltmeter or v.t.v.m. Next set 
the rotary switch of the tester to the 
“100%” position and adjust the oscil- 


Fig. 1. A resistor and crystal diode 
(shown in heavy lines) wired across the 
movement minimize errors in readings. 


lator output so the meter reads exactly 
full scale. Then reduce the divider 
setting in steps—to “80%”, “60%”, 
and so on down to see if the meter 
readings continue to agree. 

This will work on the regular 
“Voltohmyst” type of v.t.v.m., too, pro- 
vided the a.c. ranges have an input im- 
pedance of 1 megohm or more. It will 
also check the d.c. linearity if a bat- 
tery and pot are used for the signal 
source instead of an oscillator. It will 
not work on a multimeter because the 
current drawn by the meter loads 


TO AUDIO 4 
OSCILLATOR 3K 
s00n 
- 51K 
% | 6100% 
DDR a 
20 TO VIN. 
1K 10 ore ° ras 
. J > is 
500n 
Ss00n 
=> 


Fig. 2. This simple switched divider 
network, together with an audio genera- 
tor, facilitates check of a.c. readings. 


Table 1. Accuracy of low-scale readings are most improved after compensation. 


COMPLETE HIGH FIDELITY ya fone US YOUR LIST 
| FOR LOWEST QUOTATIONS ON ANY | 
| Export inquiries and ne invited. 
Zommeee 20% with order. Balance ae. es prices 
| & Fi Catalog RN-S. 
| T Prices Subject to Sena Without it Notice 


STAN. BURN titeetts ce 


INPUT BEFORE COMPENSATION AFTER COMPENSATION 
(% OF FULL SCALE) METER READING % ERROR METER READING % ERROR 
100 100 100 0 

80 80 ° 80.5 +6 

60 60 60.5 +.8 

40 39 —2.5 40 0 

20 18 —10 19 —5 

10 8 —20 9 —10 
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noise 


manua 


ALL NEW 


BIGGER THAN EVER! 


Complete 


ELECTRONICS 


Catalog No. 65 


EWARK 


ELECTRIC COMPANY 


Mail Order Division . . . Dept. R-5 
223 W. Madison St., Chicago 6, Illinois 


4736 W. Century Bivd., Inglewood, Calif. 


BE QUALITY WISE. . BUY QUAL-KITS! 


a im 
agpeenes 


“em * eaeaT 
6 se 


HI-Fl AMP. KIT 
Complete 6 tube-10 hg 
amplifier. Push-pull | plus Rectifier for full 
beam power output, sensitivity and selectiv- 


i 

| 

| 

l 

| 

| HI-Fl AM-FM TUNER KIT 

| 
built-in pre-amp. 5 posi- ity. Distortion less than 

| 

! 

| 

| 

! 

| 

| 

| 


Advanced 7 tube circuit 


tion selector switch, 3 § 1%. Sensitivity is 5 uv 
position record equaliza- | for 30 db quieting on 
tion, LP, RIAA, Eur. Re- ¢ FM, 25 uv AM. Armstrong 
sponse % db. 20-20,000 § FM Circuit with limiter. 
cps. Output 10 watts at | Foster-Seeley Discrimi- 
less than 2% IM. Low 4 nator. 20-20,000 cps re- 
noise level and harmonic * sponse. Full AFC control 
distortion. ros no drift. Easy assem- 


Every kit complete with ¥: Aad 8004 ¥e4. Tex 


28 page fully illustrated W, 
instruction and assembly pods anh — 


manual. Cover and legs dealer carrying these 
optional. remarkable pines 


QUALITY-ELECTRONICS 


319 Church St. Dept. BRNew York 13, N. Y 


When 
Answering Advertisements 
Say You Saw It in 
RADIO & TV NEWS 


down the voltage divider, thus upset- 
ting the accuracy. 

Table 1 shows the result of applying 
this compensation procedure to a con- 
ventional audio voltmeter. Note that, 
prior to compensation, the instrument 
was “on the nose” at the higher por- 
tion of the scale. This tends to be the 
case with most meters of this type and 
is part of the reason for describing the 
meter’s performance, when specifica- 
tions are given, in terms of error from 
full-scale reading. 

With the special shunt in the circuit 
there is slight loss of accuracy at up- 
per scale, but drastic reduction of 
error over-all, with the maximum error 
being cut in half. 

This same type of inaccuracy—and 
the same cure—apply to any instru- 
ment of this type which uses an am- 
plifier, a bridge-type crystal rectifier, 
and an indicating meter which has a 
linear microampere scale. —30- 


BAD INTERLACE 
By JAMES A. McROBERTS 
WINNING” of horizontal lines due 


to impaired interlace was the com- 
plaint on the Motorola TS23 chassis. 

The bridging of capacitors in the ver- 
tical pulse-forming circuit revealed that 
the capacitor C,; (5000 uufd.) had de- 
creased in value to approximately 1200 
upfd. 

This decrease in the capacitor value 
also decreased the integrating ability of 
the network so that the interlace was 


impaired. —30- 


USING SHAVER IN AUTO 
By CHARLES ERWIN COHN 


ANY people at the present time find 
it convenient to operate an electric 
shaver in their cars. The necessary power 
ean be drawn from the car radio, as 
shown in the diagram below. To do this, 
mount an s.p.d.t. toggle switch and an 
a.c. chassis receptacle on the car radio 
eabinet. Break the set’s “B-+-” line after 
the last filter capacitor and wire in the 
toggle switch as shown. The resistor R 
should be proportioned to give about 150 
volts d.c. at the socket with the shaver 
running. 

The current drain of smaller shavers 
such as the Schick is around 80 ma., 
while larger models such as the Reming- 
ton 60 draw as much as 150 ma. AIl- 
though these currents exceed the nom- 
inal ratings of most car-radio power sup- 
plies, their effects are evidenced more in 
reduced voltage output than in actual 
damage to parts. For this reason, the 
proper value and wattage rating for R 
must be found experimentally. The 
toggle switch eases the load on the supply 
by cutting off the radio circuits while the 
shaver is running. 


Adapter enables electric shaver to be 
operated from car radio power supply. 


LEARN CODE! 


CODE COURSE for the Novice or Tech- 
12” 
mplete with a thoroughly de- 
An outstanding Code Course 
at a realistic price. 
ned See it at your dealer 
paid or order direct from 


Post, 
ELEKTRA RECORDS 
361 Bleecker Street New York City, N. Y. 


es LAST 


LTER 

CAPACITOR SPOT, AC. 

SWITCH RECEPTACLE 
R 

RADIO (SEE TEXT) 


To sets 
6+ LINE 
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Aithointive SAMS: 
{AUDIO BOOKS: 


HI-Fl HANDBOOK 


This new book by William F. 
Boyce provides comprehensive 
information for audiophiles and 
technicians interested in Hi-Fi 
design, selection and installation. 
Chapters cover: Fidelity, Sound 
Theory and Distortion; Loud- 
speakers; Baffles and Enclosures; 
Amplifiers, Preamplifiers and 
e Controls; Program Source Equipment; Systems 
@ Design, Selection and Installation. Really covers 
® the subject, with invaluable hints on equipment 
selection, operation of program sources, speaker 
location and system installation. 00 
e@ 240 pages; 5% x 844"; fully illustrated.. $3. 
SOCHSSSSSSESESHSSSHSSSESEESE 


THE RECORDING AND 
REPRODUCTION OF SOUND 


Oliver Read’s popular best-seller; 
faverably reviewed by leading 
authorities on audio. Widely used 
by sound engineers, audiophiles, 
public address technicians, broad- 
casting stations, recording studios 
and audio students. Authoritative 
chapters cover: behavior of sound 
waves; basic recording methods; the decibel; 
phono reproducers; cutting styli; microphones; 
loudspeakers and enclosures; amplifiers; AM and 
FM tuners; home music systems; public address 
systems—plus hundreds of other sub- $7 95 
jects. Illus. ; 810 pages; 6x9”; hard cover . 
Seeeeeeeeseeeeoeeseeeseeesee® 


TAPE RECORDERS: 
HOW THEY WORK 


Gives you an expert understand- 
ing of tape recording. Explains 
magnetic recording theory; de- 
scribes characteristics of tape; 
tells how a recorder operates; dis- 
cusses motorboard mechanism, 
drive motors, volume indicators, 
bias oscillators, equalization cir- 
cuits, amplifiers and magnetic heads. Tells you 
how to get best frequency response, how to avoid 
overload, how to obtain best bias settings; in- 
cludes procedures for testing recorders $2 75 
and tape.176 pages; illus.; 54x84” ° 

Ceeeeeeeeeeeeeesooeeeeeeese® 


Eg ATTENUATORS, EQUALIZERS 
AND FILTERS 


Thoroughly describes design, 
application and theory of opera- 
tion of every type of Attenuator, 
Equalizer and Wave Filter. Covers 
equalization and attenuation used 
in audio recording and reproduc- 
ing systems, both professional and 
home-type. Includes chapter on 
Hi-Fi crossover networks. Provides time-saving 
charts which permit the easy determination of 
component values required in designing equalizers 
and filters. Indispensable to technicians in radio, 
television and cinema work, and to audiophiles. 
176 pages; 54% x 8%"; hard cover; $4.00 


illustrated......... ° eecee 


PUBLISHED BY 
ee HOWARD Ww. SAMS & c0., INC. ca 


Order from any Radio & TV Parts Distributor, 

or mail to Howard W. Sams & Co., Inc., 

Dept. 1-E7, 2201 E. 46th St., indianapolis 5, Ind. 
Send books checked below. $. 
D Hi-Fi Handbook ($3.00) O Tape Recorders ($2.75) 
O Recording & Reproduction of Sound ($7.95) 

O Attenvotors, Equalizers & Filters ($4.00) 


enclosed 
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How far 


can you go 


in electronics 


without 


a degree? 


2 years ago, degreeless Bill Miles had 
reached a blind alley in his career. Yet 
today, with IBM, he’s actually supervis- 
ing engineers in America's biggest elec- 
tronics project. Here's how this technician 
broke through the “education barrier.’ 


’ 


“Training and local assignments,”’ recalls 
Bill Miles, “were what caught my eye 
when I saw an IBM ad in 1955. So I in- 
vestigated. Now here I am with an ad- 
vanced electronics education under my 
belt—and responsibility as a Group Super- 
visor in Project Sage. I work on the world’s 
largest and most advanced computer. I 
live in my home town. And my future in 
the company is what I make it. Yet only 
2 years ago, I thought I'd gone as far asa 
technician ever could!’’ 


Becomes radar technician 


Bill’s background is typical of thousands 
of capable, ambitious technicians who never 
acquired a formal engineering degree. His 
interest in electronics, aroused in Camden, 
New Jersey, high school, was nourished by 
a 3-year stint as Aviation Radar Tech- 
nician:in the Navy's “Black Cat” air-sea 
rescue squadron. 


Takes night courses 


Discharged in 1946, Bill married a gir] 
he’d known in high school. During the 
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Bill Miles talks frankly about the technicians’ biggest problem 


next 9 years, Bill was teacher in a radio-TV 
institute, TV service man, TV company 
technician, and chief supervisory TV tech- 
nician. All the while he pursued an engi- 
neering education at night. But growing 
family responsibilities made it more and 
more difficult. 


Finds doors barred 


However, feeling he was equipped for 
greater responsibility, Bill, now 30, in- 
vestigated several companies but found 
that, while they liked his abilities, his lack 
of degree barred the door to any significant 
future advancement. 


Enters IBM school 


In May 1955, when he moved his family 
to Kingston, New York, and started at 
IBM, Bill wasn’t quite sure what to expect. 
The 9-month training course—valued at 
many thousands of dollars per man—had 
been the big magnet for him. He hoped the 
future would match his expectations. 


Meets head of school 


“Sixty of us started school at IBM, at- 
tending class 8 hours a day. The course 
consisted of about 20 subjects, mostly 
dealing with computer circuits and units, 


and maintenance techniques. The teaching 
was adult, superb. After the first 20 weeks, 
we received a living expense allowance, 
over and above salary. We kept our own 
grades, and every 6 weeks when we re- 
viewed them with the instructors, they 
asked us for ways to improve the course. I 
expected a casual ‘hello’ when I met the 
Division Manager of Education, but he 
talked to me for an hour about myself and 
my interests. The real concern IBM has 
for you as an individual, both before and 
after they hire you, is undoubtedly one 
reason why we all began to take a lot of 
pride in this outfit.” 


Joins home-town computer site 


Bill had joined IBM as a Field Systems 
Engineer. After graduation, when 10 of his 
classmates were immediately promoted to 
specialized assignments, Bill was assigned 
to a computer site near his home in Mt. 
Holly, New Jersey, with IBM paying his 
moving expenses. For the first two months 
he helped install the SAGE computer, an 
important link in America’s air defense. 
Ultimately, such computers will ring Amer- 
ica’s entire air defense perimeter. Looking 
back, Bill notes, “I’ll admit the work was 
laborious and difficult, but still I have a 
sense of great accomplishment. Together 
we all helped create something of value 
from almost nothing.” 


RADIO & TV NEWS 


World’s largest computer 


“The computer is probably the largest one 
in the world, with over a million compo- 
nents, Flattened out, it would probably fill 
a ball field. The computer analyzes radar 
data on every object in the sky. Then it 
checks each object against available traffic 
information and identifies it as either 
friendly or hostile. It can make sugges- 
tions, but it can’t send a Nike missile 
against what it thinks is a ‘baddie.’ Only 
airmen can make that decision.” 


Bill gets electronic computer education 
at IBM Kingston 


Supervises fifteen 


Recently promoted to Group Supervisor, 
Bill now directs an entire shift of 15 men, 
reporting to a Group Manager. His job: 
to maintain the computer in combat readi- 
ness. “I have to be familiar with the entire 
system. I rely on two types of specialists 
to help me: computer units men who are 
specialists in certain areas; systems engi- 
neers for the over-all computer.” 


Miles does diagnostic programming 
on the Operating Console of the 
Sage Computer 


May, 1957 


Miles nails down problem with 
Site Manager R. Schimmel 


Buys house, car 


Bill has bought a 7-room house in Mt. 
Holly. When not busy with his son and 
twin daughters, he likes to bowl. He drives 
a new automobile. He’s enjoying the good 
life, and expects it to get even better. His 
employee benefits alone represent a cash 
value of many hundred dollars a year. He 
expects the IB M-sponsored General Educa- 
tion Program will prepare him for higher 
management responsibilities. Later, Bill’s 
manager said, ‘“‘He’s currently assuming 
the responsibilities of an electrical engi- 
neer.”” 

But the question remains: Is Bill really 
an engineer? 


The “professional” engineer 


“No, I certainly don’t consider myself a 
‘professional’ engineer, qualified to design 
machines, for instance. But the point is, 
I’m doing work ordinarily done by engi- 
neers . . . work usually denied to men 
without a degree.” 


IBM upgrades technicians 


Could he do this elsewhere? “Of all the 
companies I know, IBM appears to be one 
of the few upgrading the technician to the 
level of engineering responsibility. Fortu- 
nately for me, IBM had the imagination to 
get men without degrees and encourage 
them to rise in responsibility and income 
to the level of their native talents. . . not 
what their formal education dictates.” 


“Student” Bill Miles 
diagrams computer circuit 


Both titles gain 


Is this a sign that the educational system 
is wrong? “‘Not at all,’’ answers Bill Miles. 
“A Doctor’s, a Master’s, a B.S. degree 
stand for something and always will. But 
if a technician can perform many jobs that 
traditionally belong to the engineer, they 
both stand to gain. The technician, because 
he gets much of the engineer’s salary, 
satisfaction and recognition; the engineer, 
because he is free to do work which only a 
man with his formal training can do. When 
everybody wins, and nobody loses, it’s the 
sign of a good thing.” 

Since Bill Miles joined IBM, opportuni- 


Home-town assignment pleased 
Miles’ wife, son, twin girls 


ties in the Project Sage program, destined 
for long-range national importance, have 
grown more promising than ever. If IBM 
considers your experience equivalent to an 
E.E., M.E. or Physics degree, you'll re- 
ceive 8 months’ training, as a Computer 
Systems Engineer. If you have 2 years’ 
technical schooling or the equivalent ex- 
perience, you'll receive 6 months’ training, 
as a Computer Units Field Engineer, with 
opportunity to assume full engineering 
responsibility. Assignment in area of your 
choice. Every channel of advancement in 
entire company open—and IBM is leader 
in a field that’s sky-rocketing in growth. All 
the customary benefits and more. WRITE 
to Nelson O. Heyer, Room No. 4305, IBM, 
Kingston, New York. You'll receive a 
prompt reply. 


MILITARY 
PRODUCTS 


DATA PROCESSING 
MILITARY PRODUCTS 

@ TIME EQUIPMENT 
ELECTRIC TYPEWRITERS 
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BUILD THE BEST— 
suo ALLIED’S ows 


knight- 


Kknight-kit HOBBYIST VALUE 


PHOTO-ELECTRONIC RELAY KIT 


Model 


v702 13” 


Build your own modern, dependable photo- 
electric system at low cost! System con- 
sists of relay kit and light source. Ideal as 
counter, announcer, burglar alarm (can be 
set to ring bell continuously when beam is 
broken) and for hundreds of other uses. An 
ultra-sensitive system, easy to assemble 
and capable of professional results. 
Relay Kit Only. SPST contacts, rated 1 amp. 
Supplies 6.3 v. at 0.6 amps for alarm, 
counter, etc. Max. counting rate: 600 per 
minute. Uses sensitive cadmium selenide 
hotocell. Usable distance from light source 
low: White, 250 ft; deep-red filter, 125 ft. 
With 5696 thyratron tube. Size, 5 x 3 x 5”. 
Shpg. wt., 2% lbs. 5 
Medel Y-702. Net, F.0.B. Chicago. *13%® 
Light Source Kit Only. Sealed-beam bulb; 
capped filament; removable dark red filter. 
6 x 6 x 4”. Shpg. wt., 344 lbs. 
Medel Y-703. Net, F.0.B. Chicago ... 5675 


OTHER kmight-kit HOBBYIST VALUES 


WIRELESS 50 W/SEC. ELECTRONIC 


BROADCASTER KIT PHOTOFLASH KIT 
Y-705 $950 Y-244 $2§°0 
PHONO PHON 
AMPLIFIER KIT OSCILLATOR KIT 


¥-790 $895 Y-760 $585 


See our Supplement No. 165 for 12 
other kmight-kit hobbyist values 


SUPPLEMENT 
free 


featuring knight-kits 


Send for our FREE 
Supplement No. 165 
featuring 45 great 
Knight-Kits, including Test 
Instruments, Hi-Fi, Hobbyist 
and Amateur Kits. Write 
for your copy today. 


ORDER FROM 
ALLIED RADIO 


Dept. 01-E7, 100 N. Western Ave., Chicago 80, Ill. 


BACK-OF-SET ANTENNA 

JFD Electronics, Inc., 6101 16th 
Ave., Brooklyn, N. Y., has designed an 
indoor antenna that can work efficient- 
ly while almost completeiy out of sight. 
The “Magic Genie” mounts in back of 
the set with only its 3-inch high, 12- 
position selector 
knob protruding 
above the receiver, 
when the dipole ele- 
ments are fully col- 
lapsed into the body. 
In this position, the 
elements, although 
they point down- 
ward, are still op- 
erative. A coiled 
impedance - match- 
ing stub, which is 
in the form of a 
printed circuit, is 
also concealed in 
the case behind the 
set. The selector 
chooses different 
resonance combinations for optimum 
matching on various channels. The ele- 
ments, when fully extended, may be 
oriented in any direction, as they are 
mounted on swivel ball joints. The an- 
tenna is available in a housing of 
honey blonde, Indian ebony, swirl ma- 
hogany, or cherry red. 


U.H.F. TRANSLATOR ANTENNA 

Clear Beam Antenna Corp., Canoga 
Park, Calif., is offering an antenna 
especially designed for reception of 
translator channels. The “Kat’s Whisk- 
er,” Model KW4S, provides peak per- 
formance up to 18 db on channels 70 
through 83. The broad vertical cap- 
ture area cuts installation time by re- 
ducing the need for pin-point probing. 


The 4-bay, vertical arrangement also 
assures proper placement regardless 
| Of shifts in wavefront layer caused by 
atmospheric or weather conditions. 
The screen reflector reduces ghosting 
and improves the front-to-back ratio; 


it is made of cadmium-plated srot- 
welded steel rod. The unit is shipp2d 
fully assembled. 


MICROWAVE ANTENNA 

Diamond Antenna and Microwave 
Corp., 7 North Ave., Wakefield, Mass., 
is manufacturing a high-gain, broad- 
band, variable-polarization antenna for 
use at microwave frequencies. It uses 
a close-tolerance, aluminum, parabolic 
reflector, 6 feet in diameter, and a 
“question-mark” rectangular wave- 


guide feed with a weatherized conical 
horn. A remotely controlled ferrite 
transducer located between the feed 
and the horn is used to rotate the 
plane of polarization of the transmit- 
ted wave. Operating frequency is 16,- 
000 mc., and gain is greater than 45 
db. The antenna also features ex- 
tremely narrow bandwidth and low 
standing-wave ratio. 


“EARS" FOR EARTH SATELLITE 

Technical Appliance Corp., Sher- 
burne, N. Y., is now in the process of 
manufacturing and delivering 74 ““Min- 
itrack”’ antennas to the Office of Naval 
Research. The design is to be used in 
“Operation Vanguard” to track the 
course of earth satellites. Used in ar- 
rays of eight, each of these units is 
only 3 feet tall. Installations will be 
in this country and in other parts of 
the world. 


ONE-ELEMENT INDOOR ANTENNA 

Snyder Manufacturing Co., Philadel- 
phia, Penna., has announced the “Im- 
perial Directronic 10-D,” a decorative 
antenna with heavy 


base for use on top 
of the TV receiver. 
It features a single | 


4-section extendable 
staff, finished in 
gold tone, and a 12- 
position. selector 
switch for match- 
ing to different 
channels. The swiv- 
el-mounted staff can 
be tilted and ro- 
tated in any direc- 
tion. The antenna is 
available in a choice | 
of three colors for 
the base: walnut, blonde, and ebony. 
All feature gold trim. A 10-day money- 
back guarantee is being backed up by 
Lloyds of London. 
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25—40 Watt Transmitter 
FOUNDATION UNIT 


—- Oscillator Unit as 
used in BC-610 Transmit. 


FD, 
Fixed Cond., Coils, Crys- 
- Holder, Switch, Knob, 
-48 2.5—3.2 MC; 
tu-49 3.2—4 MC. Cireuit 
Diagram ineluded on each Unit. 
PRICES: Two for $5.00 


DYNAMOTORS 


INPUT OUTPUT: 
eee VOLTS: MA. 
2v0C 220 80 


T 
tains variable Cond. 1/140 
MMFD. 2/100 MM 


28 1000 350 

12 to 24 voc PM pgtamotr “Gupte 38 ‘voc 2 
from 12 VDC, also VDC will Los 
ply 12 VDC & 250 V 50 MA. i 


100—156 MC TRANSMITTER 
& RECEIVER—SCR-522 TRANS. & 


yg 100—156 MC, 4 Cages, Cue Control, 
ry $.: 2/832, 3/12A6, 
iF /9003, 12A6, 2 DART, 
11208, 1/12H6, Complete with Tubes, 
Schematic, and Conversion Info. for ama- $34 95 
teur use—Good Cond. 5 
REC.—Chassis Only, w/Tubes $19.95 without 
TRANS.—Chas. Only, w/Tubes $22.50 without. . 
SCHEMATIC and Conversion Info. Only 


POWER SUPPLY 
110 V. For Army/Navy 
COMM. RECEIVERS 
Eliminates set conversion. 
For use w/BC-453-454-455- 
946 or any sets ors 3 24 

v. 1 A. & 250 


MA. Ready to use: has bg 
speaker, volume control, CW 
and on-off switches. 

plete with cord and 


Pee....wew: 910090 


TA-12B BENDIX TRANSMITTER 


Cueenahey 300-600 KC and 3000 to 7000 CW & MCW 
100 W 


Watt. Four separate oscillators easily converted to 
cover 20-40-80 Meters by using crystal for 10 Meter 
Band. Selector channel switch changes ECO, IPA, and 
All controls mounted on 


Output Tanks at one time. 
4/128K7; also has output 


front panel. Uses 3/807, 
Meter. Size: 15%” x 1044” x 6%”. Com- $32 95 
plete with Tubes, Plug and Cable. ..Used: . 


For Conversion—See Surplus Manual #2—Price: $2.50 


RA-10 BENDIX RECEIVER 


150-1100 KC and 2-10 MC. Excellent for range and 
marine use. 7 Tubes: 3/6SK7. 1/6K7, 1/6C5, 1/6K6G, 
1/6K8. Complete with Dynamotor, MR-9 Control Box, 
Plugs, Remote Tuning shaft. Size: 10” x 8/2” x 17”. 

RA-10 DA—24 Volt 150-1100 KC & 2-10 MC. 
SE a's 206 ca tus ke bane sth 004 Cason s VAR saebad he > $34.95 
RA-10 CA—12 Volt 150-1100 KC & 2-10 MC. U: $39.95 
RA-10 FA—24 Volt 150-400 KC & 2-10 a wa 29.95 
Surplus Conversion Manual—#i or #2.. 50 
For List of contents in each Manual, send x sone, 


SCR-625 Army MINE DETECTOR 


@ For Prospectors, Miners, Oil Companies, own, 
ete. An ideal portable unit, for locating all types of 
buried metal objects up to 24” or more, depending on 
size and ground condition. Detection by means of a 
tone. Packed in a chest. Operating weight approx. 15 
Ib. Shipping wt. approx. 40 Ibs. 

Complete with batteries 


COAXIAL CABLE & CONNECTORS 
CD-1071 CORD—With PL-259 Plugs each e 50 ohm 
oe 2 ge long. Prices: 59¢ Each—Or in "Ces of 10 

50¢ Ea. 

PL- Rar Ea, End & 32”—RG-54/U—58 ohm.50¢ 
$0-239 Chassis — Ri cey 259 (Removed). .3 for $1.00 
UG-21/U—Plu d & 32”—RG- 11/U—75 ohm. on 
UG-22/U—wit v Coaxial Cable 50¢ 


WRITE US YOUR REQUIREMENTS: 
Whatever your needs in Generators, Blowers, feperter. 
Motors, ehmuorite us. Chances are we have i 
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RT-19/ARC-4 REC.-TRANS. 
144 to 148 MC agg ay = TRANSMITTER—Easily 
converted to 2 meters. es 2/6AC7, pur 2 — 
2/12A6, bps sieve. " mite 1/83; 2/6 
Conversion not or 7 a the , 5.3 to be ye 
—_ required 350 Ae FE 2 VDC. Price—Less tubes 
and Dy 
version information 


SELSYNS—115 V 60 CYCLE 
115 Volts 60 cycle Synchronous TRANS. Can be used 
te turn small Bean Antenna and as Indicator. Size: 
5” x 342”"—H#C-78414, 
Equipment) 


ANTENNA EQUIPMENT 

MAST BASES—INSULATED 
MP-22 BASE — (Illustrated) Ins. 
spring action; direction of bracket can 
be raised or lowered 2 
easily. Wt. 9 Ibs. 8 
MP.22A—Same as above, except takes 
smaller MS-5I 


MP-33—Insulated type w/heavy coil 

spring and 5” dia. ins, Requires 2” 

hole for mounting 

Wt. 82 Ibs. ‘ 

MP-37—Heavy coil spring with 8” Ins. 

2” mounting hole req. 

Wt. 10 Ibs. s 
MP.48—Insulated type with heavy coil spring. $4 95 
Needs 1%” mtg. hole. Wt. 1134 Ibs 8 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated painted, in 3 ft. see- 
tions, screw-in type. MS-53 can be used to make any 
+ ag with MS-52-51-50-49 for taper. Any sec- 

@ 50¢ a 
canoe Diameter Section: 
WHIP ANTENNAS—5 Ft. w/Rigid Base $1.50—6 hog 
No Base $1.50—10 Ft. Throw Out $1.50—04” Telescop- 
ing $1.00—I8 Ft. 3 Sections, Telescoping $5.95—20” 
Telescoping (Chrome) 50¢. 


100 Watt BC-375 TRANSMITTER 
BC-375 100 bag Marr ag yl te 3 CW—Freq. 
200—500 KC., 1500—12500 KC. by use of Plug in Tun- 
lag Daw Uses gg a 4¢ Tubes. Size: 23” L. 

A mplete w u es, 
rt Tomine. Units 4 . $29.95 


TUNING UNITS For BC-375 & BC-191: 
NEW: USED: 


ANTENNA MATCHER— 
Variable Inductance Tuner, 100 Watt Cap— $5 95 
From BC-375—No Dial USED: s 


METERS: 
DC AMMETER HOYT— 

- pare “ee — with Test 
eads, 4/2”, Fan ir- 

rored Seale 0-15 ADC.. * $3, 95 
DB METER—I0 to Plus BP pe naga a 95 
3”, NC-35 Imp. 600 ohms @ 1000 nee 

0-3 RF AMMETER IS-128: 24” 

0-8 Amp RF Sr poemonte is- : 242” 


0-15 AC-DC—2'42” Rd.; IS 
0-500 MA DC—2'2” Rd.; IS- 2 


TELEPHONE CONTROL 
EQUIPMENT 


CONTROL UNIT RM-53—Used to operate radio equip- 
ment and provide remote control and intercom. of such 
equipment by use of the RM-52 Unit listed below. Up 
to / mile, uses 2 flashlight batt. internal transformer 
has High-Low impedance Sw. and Sidetone. Also Mic. 
& Phone Jack & PL-55 & PL-68 Plugs. 


USED: $3.95 NEw: $5.95 


REMOTE CONTROL RM-52—Can be used with RM-53 
or used as a separate telephone system. Up to ‘2 mile. 
Uses 4 flashlight batt. Also can be used as a direct 
remote control for radio equipment. Provides bias for 
Mic. & Sidetone to headset. High or Low imp. Also 
Mic. & Phone Jacks. 


USED: $2.95 NEW: $4.95 


TS-13 HANDSET for RM-53 or RM-52....Used: $3.95 


EE-8 FIELD TELEPHONE 


ideal for private telephone system for two or more phones, 

up to 17 miles. Hand ringer, generator with handset, 

carrying case. Uses 2 flashlight batteries. $14 95 

USED—Checked . 

b Syria yp wy Twisted Pair: = A $4.75—135 
ft. $1.00—2500 ft. $19.95. Per Foot ai 

COMBAT WIRE—Rubber covered W- iso, .$ .01 per Ft, 


\ in. 


132 SOUTH MAIN ST 
LIMA, OHIO 


Fm RECEIVER—30 to 50 MC 


7 @ Government Surplus § RE- 
CEIVER, converted to receive 30 
to 50 MC FM. Continuous tuning 
and Push Button tuning on 10 
Pre-set channels. With 10 Tubes, 
Speaker, Phone Jacks, Squelch 
Cireuit, ete. Size: tive” H x 
6%” W x 12%” D. Power re- 
quired 220 VDC 80 MA and 12 or 
24 VDC. Stock No. 

E 3050. Used—Cheeked. $34.95 


DYNAMOTOR—I2 V for above: New: $4.95—Used: ry 95 
AC POWER SUPPLY for the above $i 


TRANSFORMERS and CHOKES 


115 V. 60 CYCLE PRI. TRANS.: 
600 VCT/100 MA—6.3 V/5 A.: 5 V/3 A 
at by /35 


MA—24 V/.9A; 6.3 V8 “As 63 


662 VCT/110 MA—6.3V/2 A—5V /2 A 
16 Voit 35 Amp. 115/230....$14.95; 24V—1 Amp 1.50 
9 Volt CT—35 Amp.—Tapped 4.5 V. 7. 
12 Volt—Two separate windings—4 amp each.. 


/ 


Choke—!2.5 Hy/i00 MA $1.9. 
Choke—8 Hy/150 MA—200 eae Frame.... 
Choke—5 Hy/150 7 “ 1 
Choke—!0 Hy/250 MA—. rs 2° x 3” Potted. 
Choke—5 Hy/400 Mannavs? x 4” x 5%” 


COMMAND EQUIPMENT 


NEW: 
$19.95 


rity Ay C., 


9.95 


=NIRWNOWK 


MICROPHONES & HEADSETS 


F-1 BUTTON CARBON MIC. 
—(Pictured at left) High Gain— 
Can be used on , car, hand, 
or strapped to chest. Complete 
with on-off Mom 


Switch $ i 95 


pe 38 CARBON MIC. wae | PL-68 
$2.! 


ug 

. 17 Microphone 

HS- - HEADSET—Hearing Aid 

Typ .U: $1.50 

18.9 HANDSET—Push to talk 

Sw. No plugs. U: $2.95—N: $4.95 

TS-13 weg a oe to talk 

Sw. w/PL-68 ‘ PL-55. 
U: $3. 3.95—N: $5.95 


PE-110 AC POWER SUPPLY 


115 Volt 60 cycle ng Supply for BC-669 Rec.-Trans. 
Complete with Tubes, 25 ft. AC Power Cord, Spare 
Tubes, Vibrator, Capasiter, Fuses. 

in wood chest. Brand New 

PE-110—USED, 

Not in Chest 

CD-515 CORD for BC-669 

RM-21 CONTROL BOX for BC-669 


BC-1158 TRANS. & MODULATOR: 
Frequency coverage 53.3 to 95 MC. 50 Watt. 
Doubler, Amplifier and Modulator Sections, 
4/815 and 10/12SN7 Tubes. Can be converted 
2-6-10- or 20 Meters. Complete with Tubes, Meter, 


NEW: $39.95 Used: $29.95 


NOW—OPERATE BEACON 
RECEIVER FROM 12 VOLT 


BC- ce wag | J. 
CEIVER: 200-400 KC. 
bes, 135 KC IF, csmtaien 
pc— 


, ep 95 
For 12 Voit use 
this PM DYNAMOTOR-—12 
VDC input, YY 24 VDOC. 
Size: 2%." x 4" x 
7” Dyn. ... .Only $4, 95 
AC P POWER SUPPLY—To operate BC-1206 from 110 
Volt 60 cycle. Comets 3 See, in same 
type cabinet as illustrated at top o s 
column—Price 8 f 8.95 


Address Dept. RN @ $5.00 Order Minimum, & 25% 
Deposit on C.0.D.’s @ Prices are F.0.B. Lima, Ohio 
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SENSATIONA IN COMPLETELY WIRED 
5 ES! TEST EQUIPMENT 
\JALUCS: at LESS than the PRICE of KITS! 
FAYETTE SIG GENERATOR NEW POCKET 
AC-DC v 

NEVER BEFORE HAS A COMPLETELY WIRED AND TESTED EMD Ghm per. vale Sensis OM MULTITESTER 
INSTRUMENT OF SUCH ACCURACY AND QUALITY oe 

BEEN OFFERED AT SUCH A PRICE! ops va 3” METER 
@ FREQUENCY 120 KC TO 260 MC “ Soeohcnetgtl 
@ 120 KC TO 130 MC ON FUNDAMENTALS ESISTORS 
@ LABORATORY ACCURACY AND QUALITY SILVER CONTACT 
A completely wired and tested instrument not to be confused SELECTOR SWITCH 
with units sold in kit Soin ot simoet te a es FULL SCALE sain 
a quality and accuracy of ins 4 ‘ e its ice. s 
Six overlapping ranges See MCTIMG, LIMC—38MC. and DC Volts: 0-10; 0.50; O- 
37MC—130MC all on fundamentals with calibrated harmonics Volt: ty Volts — ac 


60MC. Selector switch gives instant choice 0-50; o-. 
from 120MC to 2 e 0-1000 Volts—DC Conca 


See ther f ies. For | 500 va and 
22.50 CPS or use of any saterent source at oteer Srequencies. 20 Resistance: O-10K; 0-1 Mog 
are unmodulated RF, modulated RF and 400 CPS audio: RF output is in excess of 100,000 ry yoy ey to +22; 
© db 


lastic bezel. : to 1 mfd—Ovutpu: 

| speciai AF output connectors. Machine engraved panel lettering. Handsome gray metal case with} 0-10; 0.50; 0-500; 01000 

carrying handle. Measures 61/2" x 10” x 41/3”, Comes complete with pair of leads. AC line cord] volts ad 

and plug. Operates on 105-125V 50-60 cycle AC. Shpg. wt., 8 Ibs. 

LAFAYETTE LSG-10 SIGNAL GENERATOR .........:..cccccccceccesceneesneeenentrcecnnsteceneedeceesenenerenseenes 22.501 Best Buy in America! A very 
This Muititester isac 


LAFAYETTE CAPACITANCE-RESISTANCE TESTER [i cman parur ge Ure Nemeet  ate 

i WITH “IN-SET QUICK CHECK’ “Features extreme, versatiits, 
= metal bottom for ruggedness and shieldi 

‘i - COMPLETELY WIRED AND TESTED | ranice resciree Se o0 gol AC source.” Second 

~ Complete with test leads and ‘batteries anx372 


La 


capacity 
"x15", 


TWO INSTRUMENTS IN ONE 4 Ibs. ipping weight 

CHECKS ELECTROLYTIC, PAPER, MICA AND sin note od, Fe sai Co 

CERAMIC CONDENSERS srrrseeeeseereeeeee Complete 8.95 

4 DIRECT READING CAPACITY SCALES FROM 
MFD TO 1 ME 


: GHECK POR OFEN SNORTS, LEAKAGE AND HIGH SENSITIVITY 20,000 OHM 
INTERMITTENTS 


PER VOLT DC 10,000 OHM PER 
ma ——~ VOLT AC MULTITESTER 


2 RESISTANCE RANGES FROM 100 TO 5 
MEGOHM 


AT THESE 
FULL SCALE RANGES! 


Here is a ‘‘must”’ for servicemen and lab technicians, A 
completely self-contained AC operated capacitance and 
resistance bridge, plus a quick check for in the set test- 
ing. Large 5 direct reading scale has 4 ranges of .00001 
O05 MPD, .001-.5 MFD, .1-50 MFD and 20-1000 MFD. 
Resistance ranges are 100-50,000 OHMS and 10,000 
to 5 megohm. Quick check feature enables you to check 
capacitors for shorts, open or intermittent while in cir- 
cuit—no need to remove them from the set till you're 


A EROS SE eG LEASES Tt EE OT TREES a 
ts 
hij 
ac 

COMPLETELY WIRED AND TESTED er 

The new Lafayette high sensi- be 

COMPLETELY WIRED AND TESTED on tivity Multitester is a complete] di 

© CHECKS ALL TYPES OF CONDENSERS FOR \ instrument (not a kit). In ad- ist 

CAPACITY LT dition to its unusual sensitivity] an 
21 50 , LEAKAGE, OPEN SHORTS OR of 20,000 OHMS PER VOLT 
SO | renin con Ow coon . By 8 an 1p go, ait 

.00001 ’ PER VOLT ON A.C., and th 

TO 1000 MFD AND 100 TO 5 MEGOHMS ‘ 19.95 extraordinary number end acopel 


of its ranges, it is packed with 


A stable and accurate bridge type circuit measures capacitance in 
features that would make it 


4 ranges of .00001-.005 MFD, .001 to .5 MFD, .1 to 50 MFD and ‘ 
20 to 1000 MFD. Two resistance ranges of 100-50,000 and 10,- |cost at least twice as much if made in this cougtry. Uses 
600 to 5 megohms. Check leakage under actual load with choice] 1% precision resistors, silver contacts on selector switch, 
of 25, 150, 250, 350 or 450 volts available by selector switch. ]35 ua 3” meter. Dependable, rugged and accurate. Even the 
Power factor control from 0 to 50%. Checks for leakage, open, | test leads are heavy duty with high voltage insulation. Volt- 
age source required for low capacity range is 120V A.C., for 

high range capacity and inductance scale is 6V A.C. Attrac- 

d | tive plastic front with metal bottom. Size 64%4"x4%4"x2¥/2". 
x | Complete with batteries and leads. Shipping weight 41/2 Ibs. 

7¥_"H x 51/4"D. Shpg. wt. 10 Ibs. OMIA, 0s ccacconsbate sites shintasbedanteersataeiaal Singly, Each i 95 
tre SES aR LE NET 21.50 In lots of 3, Each 19.25 


NSISTOR SUPERHET RECEIVER 


® 100% SUBMINIATURE PARTS—NO COMPROMISES! 
@ LABORATORY DESIGNED—SENSITIVE, SELECTIVE, STABLE! 
@ CLASS B PUSH-PULL AMPLIFICATION-——PLENTY OF POWER! 


Superk Performance! Incomparalle Value! 


Transistor-wise Lafayette is proud to present its 6 Transistor Superhet Receiver Kit KT-119. An out- 
standing achievement of constant research and design, this kit represents the optimum in sensitivity, 
selectivity and stability. You'll be amazed at its superior commercial quality! You'll be elated with 
its surprising performance! The circuit, using 3 high frequency RF Transistors, 3 dependable audio 
Transistors and Crystal Diode, features a specially matched set of 3 1.F.‘s, Oscillator, High-Q Loop, 
Class B Push-Pull Audio Amplification, and Transformer Coupling in audio and output stages. Special 
care has been taken in the design for exact impedance matching throughout to effect maximum trans- 
fer of power. Has efficient 234,” speaker for exemplary reproduction, and earphone jack for private 
listening. Complete with all parts, transistors, pre-punched chassis, battery and easy-to-follow step- 


by-step instructions. 6” x 32” x 142”. Shpg. wt., 3 Ibs. 

SERS R UP acne. Mteans Cann asecsincce ee sessccccesascoonesss catiakenrcstoreseepregeantovennesccpnesosseasose 33.50 

MS-339—Sturdy, attractive brown leather cose with carrying strap for KT-119, 6” x 342” 2 95 
x 1a”, Shpg. Wh. V Wd. ecceseee Net “° 


MS-279—Sensitive matching earphone Net 2.39 
100 SIXTH AVE., NEW YORK, N. Y. 


BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 


JAMAICA 33: N. 7 165-08 Liberty Ave. Write for FREE Bargain Packed Catalog! BRONX, N. Y., 542 E. Fordham Rd. 
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Bir ‘ es es, All R 
ALL AT GREAT SAVINGS 

r dealer engineer ond tech 
SEND FOR YOUR FREE 


' CHUCK FULL OF BUYS! 
COPY, TO-DAY 


PROFESSIONAL TRANSCRIPTION TURNTABLE AND VISCOUS-DAMPED TONE ARM 


THE FINEST TRANSCRIPTION TURNTABLE AND TONE ARM FOR THE PROFESSIONAL USER AND THE AUDIOPHILE 
Ld 
PK-100A TRANSCRIPTION TURNTABLE 


New 3-speed instrument with built-in stroboscope and viewer for exact speed determination, and magnetic 
brake for instantaneous speed variation. Precision engineered to meet professional standards for wow, rum- 
ble and flutter content. Heavy 12” cast aluminum rim-driven turntable. Variable speed control permits 
adjustment of each speed within + 7% using efficient frictionless magnetic brake. Heavy-duty constant 
speed 4-pole induction motor freely suspended and isolated by shock-mountings to eliminate vibration 
transferral. R-C filter network suppresses ‘“‘pop”’ in speaker. Truly a delight for the connoisseur, Size: 

32" x 14” and requires 24/4" clearance above and 3%,” below motorboard, For 110-130V and 60/50 
cycle AC. Power consumption 12 watts, Handsome hammertone gray finish. Shpg. wt., 20 lbs. * 9.50 

et 49. 


RIA igneieescosseisncncnpaiilesséniine Wittidise idurligiViclnichions octsheesere 
PK-90 VISCOUS-DAMPED TONE ARM 


This transcription arm assures dependable and stable operation, utilizing the ‘floating action” principle of 
**viscous-damping.’’ The arm is supported at a single point by a pivot and jewel ee | having negligible 
friction. Damping is plished by a sili fluid occupying the gap between a ball and socket. This 
damping control permits high compliance and negligible tracking error, and prevents: damage to either 
record or stylus should the tone arm be accidently dropped. Low frequency resonance, skidding and groove- 
jumping are likewise minimized. The tone arm accepts all records up to 16” and accommodates virtually 
all hi-fi cartridges by means of precisely engineered adapters which simplify installation and provide proper 
stylus pressure. ; 
ame arm is a quality companion to the PK-100 with matching finish. Shpg. wt., 24/2 Ibs. 


& 


URNTABLE 
PK-90 ONE ARM 
AND G.E. CART- 
RIDGE WITH GEN- 
UINE DIAMOND 
AND SAPPHIRE 


72.50 


selon etnias sain diunllaiot ieee taal ial Net 15.95 


LAFAYETTE MATCHED HIGH 
FIDELITY PHONO SYSTEM 


SIMPLIFIED DETAILED INSTRUC- 
TION MANUAL 


MEETS FCC REQUIREMENTS FOR 
RADIAT 
GROUNDED GRID TRIODE AM- 


PLIFIER 

ARMSTRONG FM CIRCUIT WITH 
FOSTER-SEELEY DISCRIMINATOR 
AFC DEFEAT CIRCUIT WITH 
FRONT PANEL CONTROL 


Reg. Value 


15855 
SALE! 
119.50 


excellence of its design and the quality of 
its components combine to provide this compact 
high-fidelity FM-AM tuner with superb char- 
acteristics normally found in units costing sev- 
eral times ag much, and with performance un- 
believable at this low price. Features Armstrong FM circuit with limiter and Foster-Seeley 
Simplified tuning with slide-rule dial and flywheel counterweighted mechan- 


discriminator. 
Attractive etched corper-plated 


ism. AFC defeat circuit combined with tuning control. 


and lacquered finish. SPECIFICATIONS 


300 ohms; AM, Ferrite loopstick and high impedance external antenna. 
2—a function control for AM, FM, PHONO, TV and a tuning/AFC defeat control. 
TORTION: Less than 1% rated output: FRE SE: FM, + .5 db 20 to 
20,000 cps; AM, + 3 db 20 ViITY: FM, 5 uv for 30 db quieting; 
AM, Loop sensitivity 80 ywv/meter. ,. 200 KC bandwidth, 6 db down — 
7 
NEVER—in the annals of HIGH-FIDELITY has a phono system 
of this quality—at this price—been offered. A Lafayette ‘‘best 
buy’’ system designed around the new Lafayette LA-59 amplifier. 
The performance of this Phono system surpasses the most critical 
requirements of music lovers. Twenty-four combinations of rec- 
ord equalization provide an almost endless variety of tone com- 
pensation to match varying recording characteristics. This sys- 
tem includes the fameus Garrard RC-i21 ** ot 
automatic and manual record changer, LAFAYETTE LA-59 
18 watt amplifier with features found only in the most expensive 
amplifiers. G.E. triple-play—turnover cartridges with genuine 
G.E. DIAMOND SAPPHIRE STYLI, AND LAFAYETTE 
SK-58 12” coaxial H1-Fi speaker. 


0 
U6, 1-6AL5 plus 1-6X4 rectifier. 
SIZE: 5%” high x 9%” wide x 9%” deep (excluding knobs). CONSUMPTION: 30 watts. 
For 110-120V. 60 cycles AC. Less metal case. Shpg. wt., 9 Ibs. 
KT-100 kit, less cage ns 


ML-100—Metal cage for above, shpg. wt., 3 Ibs. 


3 WAY Hi-Fi SPEAKER SYSTEM 


All units are supplied with 
plugs, jacks and prepared color-coded interconnecting cables for 
quick easy installation. For 110-125 volt, 60 cycle AC. Shpg. 
wt. 50 Ibs 
HF-154—Complete Phono System...... Net 119.50. 


165-08 LIBERTY AVE. 


a 


SEND 
FREE 
TF Sip it nea it is ier ——_aFAYEtTE 
I ie cai aicinctin ch eosin een ie CATALOGS 


A complete 3-way system capable of per- 
formance heretofore found only in systems 
at many times this price. The compo- 
nents were specially selected by Lafayette | 
sound engineers to offer the maximum | 
in audio fidelity at the lowest price 
possible. Includes continuously variable 
and brilliance controls. 


; ADDRESS — — — — — —-———— — — —— 


© 15” Woofer with 31.5 oz 
Magnet 
© 8” Mid-range 
* Acoustical Lens Tweeter 
© 3-Way Crossover Network 
HW-7 Hi-Fi Tweeter w/Acoustic Lens 


LN-3 3-way Crossover Network with Controls. . 
LN-2 2-Way Crossover Network with Control 


May, 1957 
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CUT OUT AND MAIL TODA 


HARVEY’s 


famous hi-fi 
consultants 


... the NEW 


AUDAX 


12 and 16 Inch 
TONE ARM KITS 


Here is an altogether new — and superbly logi- 
col — do-it-yourself development: professional- 
quality transcription pickup arms in kit form! You 
con assemble them in 10 to 20 minutes, with a 
small screwdriver or nail file as your only tool. 
Engineered by renowned audio pioneer Maxi- 
milian Weil, the KT-12 and KT-16 kits are further 
refinements of an already famous and time-tested 
AUDAX design, now brought to the ultimate 
degree of simplicity and perfection. They pro- 
vide optimum performance with any cartridge 
and represent a saving of nearly 50% over their 
factory-assembled versions. 

KT-16 kit (16-inch) A 755 


Same, factory-assembled Sey .. 30.00 
KT-12 kit (12-inch) . é ——— 
Same, factory-assemblied . - 24.00 


the MIRACORD 
XA-100 
3-Speed 
Record 

Changer 


In this age of automation, the Miracord XA-100 
three-speed automatic record changer is deserv- 
ediy famous as just about the last word in 
push-button convenience. Load it with 10-inch 


and 12-inch records, intermixed in any sequence. 
Push one button and it starts. Push another and 
it stops, the arm going back to rest position. 
Push still another and the entire record or just 
@ portion of the record is repeated. Push an 
entirely separate button and a filter goes into 
action to screen out the surface noise. Push the 
fifth button and you get a pre-determined pause 
between records. Very gentle o $67 
the record too, and just.__.......... 


the ‘ 


SHERWOOD s-3000 


High Fidelity FM Tuner 


Here's one of those rare top-quality tuners 
designed with just as much attention to audio 
quality as to RF circuit refinements. At 100% 
modulation, the specified intermodulation dis- 
tortion is less thon 1.5% and the harmonic 
distortion at 400 cps less than 1% — meaning 
vety superior sound indeed. Specified FM sensi- 
tivity is also tops among commercially available 
tuners — 0.95 yv for 20 db quieting, made 


possible by the special 6BS8 cascode input stage 
and balanced antenna input transformer. $9g5° 
Unbeatable at only... 


MAIL ORDERS SHIPPED 
SAME DAY AS RECEIVED 


Include with your payment a generous 
allowance for shipping charges — the 
excess will be promptly refunded. 


E2 ESTABLISHED 1927 
HARVEY Oo ine. 


See 


Final designs and early models (rear) of the 175HQ (left) used in the long Newfound- 


land-Scotland section and the 6P12 used in the Nova Scotia-Newfoundland section. 


20-Year Tubes 
For Transatlantic Cable 


Must operate reliably and 


unattended on ocean floor. 


HE NEW transatlantic telephone ca- 

ble system depends on the use of hun- 
dreds of specially designed very long 
life vacuum tubes housed in built-in 
repeaters in the cables lying on the 
ocean bottom. Repeaters are installed 
at intervals of about 40 miles in each 
of the pair of 2000-nautical-mile-long 
deep-sea cables between Newfoundland 
and Scotland. Each of the 102 repeat- 
ers is a 3-tube circuit used to over- 
come the attenuation of the cable and 
to equalize its nonlinear frequency re- 
sponse. 

Two main types of tubes are in op- 
eration. One, the 6P12, was developed 
by the British Post Office for use in 
the shallow-water portion of the sys- 
tem between Newfoundland and Nova 
Scotia. The other, the 175HQ, was de- 
veloped at Bell Telephone Labora- 
tories, for use in the deep-sea portion 
of the system between Newfoundland 
and Scotland. 


The deep-sea tube was designed to 
function at the lowest practical oper- 
ating cathode temperature. The plate 
and screen voltages were reduced to 
the lowest values consistent with good 
circuit performance. In addition, elec- 
trode spacings were made large. The 
heaters of the tubes, requiring 225 ma. 
d.c., are connected in series while the 
plate and screen voltages for any one 
repeater are obtained from the voltage 
drop (about 55 volts) across the heat- 
ers in that particular repeater. Hence, 
the power supply problem is one of 
feeding a steady current of 225 ma. 
into the cable. The tube heaters for 
each cable require roughly 2800 volts, 
and the drop in the cable itself brings 
the needed voltage to 3900 volts d.c. 
To minimize dielectric stresses, a dou- 
ble-ended series-aiding power feed is 
used as shown below. 

Tubes essentially like those used 
have been on life test for about 17 
years with no failure and there is rea- 
sonable probability that these tubes 
will operate without failure for at 
least 20 years. —30— 


1123 Avenue of the Americas WU 2-1500 


(6th Ave. at 43rd St.) N.Y. 36, N.Y 


CLARENVILLE affhimm TeAvesases sion OBAN 
—~ oc row Block diagram showing 
RECEIVING TRANSMITTING 

bc SuPPur u —_ A Oc SUPPLY voltage requirements 
for the Clarenville, 
— <«~--3900 VOLTS ---» Newfoundland and the 
~ B ad Oban, Scotland termi- 
950 VOLT TRANSMITTING 7 RECEIVING 1950 vouT nals of new transat- 
bc SUPPLY —— OC SUPPLY lantic telephone cable. 

<— 0C POWER 

TRANSMISSION Mm 
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—— De eee eT sate a ecto TE cece 
aQz4.. 42 | SATs. 79 | 6BK7 . 75 | 7A4..--- 46 | 1235 .39 
1A7GT 42 \ 536 .- ‘79 | epi7GcT .. -74 JAS ....-+ 82 | 3208 .--> 59 p 
1B3GT 66 | 518 .- 79 | 6BNG 57 | 7A6 “a4 | 12SA7... -47 
1cscT ao | su4c...- -48 6BQ6GT 79 | TAT ..->> 44 | 128G7 ... -54 AMO 
> 2 ae 25 | 5U8...-- 79 | 68Q7 . 75 | 7A8 .. "aa| 12837 ... -44° 
1¢76 2s | 5V4G . 57 | 6BYS5G 57 | 7AU7 169 | 12SK7 _... 47 
1D5GP 42 | svV6GT a9 | 6827 . s | 784.. \43 | 12SL76T . -59 
1H4G . as | SX8.---- 79 | 6C4..--- 36 | 78S 40 | 12SN7GT . -56 § 
136GT a6 | 5Y3.- 38 | 6CB6 50 | 7B6 4i | 128Q7.... -39 
114 . 4s | S¥4G a2 | 6cD6G . .1-17 787 ...-- 42 | 12veeT .- 44 
Wi6 ..--- 54 | 5Z3.---- | gcus .... -79 | 788 ..--- "a6 | 12W6 ... -59 ‘ 
1LA4 . $5 | GA7..--- 56 ene ...-- 47 | 764 ao | 12X4.... -36 : 
ALAG . a6 | GAS ...-- ag | GES .---- ‘a3 | 70s ..--- -42 1407 .... 44 
1184 . ss | 6AB4 04 | OFS..--: 36 | 706 ...-- 42 | 1688 - 44 E 
1uLcs . as | 6AC7 . 66 | 6F6 . 137 | 707 .---- a4 \ 14907. .44 
1LC6 . a6 | GAF4 . 75 | GHG ‘37 | 7ES “44 \ 19T8 . 69 U DUA . 
1LDS se | GAGS . a9 | 634 . 1.59 | 7E6 . ‘a4 | 19BG6G .. BOXED 
4LE3 . se | GAGT7 . 6s | 65 "38 | 7E7 . 48 we, ARD " 
E 4LH4 . 63 | 6AH4G2 69 | 636 .-- 48 | 7F7 .--:- 58 | 258Q6CT. O AR 
— | 6GAHG . 70 6K6GT 38 | 7F8 65 | eee 
ioe j = 38 | 767...-- -74 25CAS -.; 
ont ‘si | Puy Fey cae" +++ 2 
25cD6 ..- 
Pt? , SS iad 2. OO] ilitoal C06 58 
, hs <F poner $ 25cu6 ..- 
‘hee ‘ ‘ | | | 


‘ag | OxS..--- 38 ck a 417Z3 .-- 
‘** “79 | 117266 


Please Specity Console 


Thousands of paar sneer 
TRADE-IN TVs When Ordering 
Reconditioned By Factory Trained Technicians! Guaranteed To 
Be in Working Condition When You Receive Them! 
10” ..---- $25.00 19” so ees . $56.00 
42” ..-- $30.00 20” . vd oleae ae $63.00 
14” $35.00 21" : _. . .$70.00 
16” ..--+--° R $42.00 24” (when av ailable) $95.00 
tal Ie le $49.00 27” (when available) - $129.00 
Get yourself a second set or buy some for re-sale! 
FREE BONUS .-- two set coupler given with each set. 
All TVs sent motor freight or Railway Express F.0.B. our warehouse. 


Sorry, no A.P.0. shipments. 


Bony, 


We Are Not Selling 
Price—We Sell 


Only Quality 


ELECTRIC COMPANY 


. e: ol 


AN /APRSA—Airborne superhet radar search rec. 
Freq. range 1000 to 6100 MC, Rec has a 10 
MC IF band width operating from 80/115V AC, 
att hase 60 to 2600 cps, and one amp. at 

Dé—complete with tubes......+.. $89.50 


New G-E Color Circuits 


(Continued from page 67) 


COMMAND ARC-5 TRANSMITTER 


T-20...4%05.3 MC New 
T-21...5.3 to 7 MC Pi 


Meee 2c ccc cccccccceces 
T-23 100-156 Mc 

MEW coccccscccccsses scovevesesesis $13.95 

3 to 4 me. like mew... . 2... eee eeevene $5.95 
Excellent oH Mat 

RECEIVERS Used 

190-550 KC $9.95 

1.5-3.0 MC 7.95 


RCA ecens ascewen 
30-41 mc, AM. $14 
DYNAMOTOR “FOR “ABOVE 
6V DC Input-250 V DC Output. $6.95 each. 
RCA MOBILE TRANSMITTER 
30-41 me. AM Crystal Controlled. $14.95 


h. 
eae’ DYNAMOTOR FOR ABOVE 
6V DC Input-375 Volts 250 ma Output. 
$9.95 each. 

ALL 4 ABOVE USED UNITS $39.50 


Sweet Oscilloscope Deals 
INDICATOR UNIT. For conversion to test scope, 
er. wees Double deck nemie. 
i eld. Less small tubes 
and crystal, but aupiete with 5CP1. $9. 95 
a ee each 
AS8-? Radar indicator Unit: For conversion to 
test scope or for use as modulation — as ab Has 
standard test-scope CR tube, H Cent, V Cent, 
Bril, Foc, Gain, and range selection switch. 
External power source was used. 9, 95 
4-6AC7, 3- 3-6H6 Less 1-5BP1. New. 


BC929 RADAR, $9.95 


8C-929 A Radar Indicator Scoop. This unit could 


size, a 
6G5, 6X5 and 2X2. This is a red h Scoop 
Price. New w/schematic and eeaeten $9. 95 
DOER cccccdvcsescscessccccccseves 


LORAN APN-4 


FINE QUALITY NAVIGATIONAL 
EQUIPMENT 

Determine exact geographic position of your boat 
or plane! Complete, BRAND NEW _ installation 
consists of: 1D-6B/APN-4 Indicator; R-9B/APN-4 
Receiver; PE-206 Inverter; Set of Plugs; Visor 
for Indicator; Operation manual; $i 29.50 
Brand New, Export packed. mt 

IDGB INDICATOR, ROS RE EIVER, 

Meeihetb cc cc cesesessccvsesben $69. 50 


UHF TRANSCEIVER, APG-5 
2500 Mc complete with 2C43, 2C40, 8E29, 
1B27, VR105, 656Y3, 6AL5, 2 each 
2X2 and 8 each 6GAK5............ . 


$45.00 Hi-Fi Headset 


Uses annular grooved plastic fibre cones with 
voice coils as in speakers, and chamois ear pads 
to obtain 5 ing for correct acoustical load. 
GIVES FINEST MUSIC REPRODUCTIONS! Imp.: 
300 Ohms per unit or 600 Ohms when wire series. 


USED. EXC. COND.. .......seeeee0. $4.95 
WITH BRAND NEW CHAMOIS $6 19 
CP babe one 00 te W600 4 eed eee s 


L M FREQUENCY METER 
aoe im crystal calibrated, 


modulated with calibration book$ 9° 
125KC to 20,000KC—Exc. . ‘4 


APG 5 or 15 CAVITY 
10 Cm. 2C48 ose Xmitter, 2C40 Loc. Ose. Rec. 
1B27 TR; tunes 2400 to 3000 MCS, less tubes. 
PERS svwe ccc desc ccccccvevetvccens $4.95 


Radio Receiver 11-tube UHF tunable 234-258 MC 
receiver with schematic. 

Complete with tubes. 3 ea. of 6AK5, $6. 95 
7 ea. of 9001, 1 ea. of 12A6, Like new 

Si SR ptle 6 dc 0.06 Cae ss .05 00.4008 0% $2.95 


MG-149F Inverter, 24 VDC input, 5.95 
400 cycles, 500 VA single phase. $15.9 
SCIis Sis bis boo 0 bps ou km s 


Sk Sey aurea Remar 200 947.95 


METER—3”"-0-5 Ma. 270° Indication—By Pass 
Shunt and add scale. Excellent Condition. . .$1.25 
eg a Re See ie ae $5.00 
WRITE FOR NEW BULLETIN 
ALL ITEMS F.0.B. CHICAGO 
25% Deposit required with orders 


R W ELECTRONICS 


2430 S. Michigan Ave., Chicago 16, Ill. 
Dept. N, PHONE: CAlumet 5-1281-2-3 
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for the entire color-sync restoration. 
Since, during monochrome telecasts, no 
color-syne burst is available to excite 
the crystal, there can be no 3.58-mc. 
signal and therefore no output of the 
color demodulators. This means that 
a color-killer circuit is not necessary. 
Further, there can be no oscillator 
drift, no defective reactance tubes, and 
no unbalanced phase detector. These 
and other ills to which conventional 
color-syne circuits are subject have 
thus been eliminated. By simple ad- 
justment of the few tuned circuits, 
many color-sync difficulties are avoided. 


Color Demodulator 


Like most color sets, the G-E re- 
ceivers use color-difference decoding 
rather than the “J” and “Q” system; 
but, unlike other sets, the new G-E 
circuit uses a dual-diode as demodu- 
lator, followed by a triode amplifier. 
The 6BV8 shown in Fig. 5 contains 
two diodes and a triode in one en- 
velope, and two of these tube sections 
perform the red- and blue-difference 
decoding. The third (triode) section is 
used to matrix the green-difference 
signal from the other two. 

The simplified circuit diagram of 
Fig. 5 shows that the color-sync signal 
is applied across a center-tapped, tuned 
circuit, and then to one cathode and 
one plate respectively of the dual diode. 
The opposite plate and cathode are 
connected together and driven by the 
3.58-mc. color subcarrier and its side- 
bands. A low-level R-Y video signal is 
obtained at the center of the load cir- 
cuit as shown. This circuit is first ad- 
justed to obtain the correct R-Y signal 
by setting the R-Y balance control, Rs. 
Then the R-Y gain control, Rs, is set to 
produce correct R-Y amplitude at the 
plate of the triode section. The red-grid 
control determines the d.c. bias on the 
red grid of the color-picture tube, and 
therefore sets the level about which 
that electron gun will operate. De- 
tailed adjustment of these three con- 
trols requires the use of a color-bar 
generator and carefully measured vid- 
eo amplitudes. The chroma gain con- 
trol, R:, at the front of the receiver, 
determines the driving voltage to both 
the red and blue decoders. It is used to 
set the over-all chroma amplitude. 

For the service technician, the color- 
demodulator circuit presents more 
work than the high- or medium-level 
triode demodulators featured in other 
sets, but ample test points and detailed 
instructions are available to help in 
this procedure. Ordinarily, these con- 
trols will only require adjustments 


_after major repairs have been made in 


the color-demodulator section. 
Other Circuit Features 


Although used in some recent mono- 
chrome receivers, the dual-selenium 
rectifier circuit found in the horizontal 
phase detector of the G-E color sets 


Msrounoer’ MYSTERY PACKAGE 


the tuners 
for Ultra-high 
sroqueney trans- 


OIL CONDENSER 
3VDC _11-OHMS D.P.0.T. 
3A. CONTACTS $1.29 $]65 


6VDC 24-OHMS D.P.S.T. ea? ?,, 2008 
8A. CONTACTS. $1.95 on ww Fiount 
TIOVAC ISA. CON- 1—1 mies 3000 "voc. voc. 
TACTS S.P.S.1. $1.75 oust. 44a moka’ Stee 
TELEPHONE TYPE 7500- 

OHMS S.P.D.T. 2A. by Ba Ry 
CONTACTS... $2.49 

22 MFO. 330 


PHOTO ELECTRIC CELL | seneetace QHt 


ALL-PURPOSE FIL. 
TRANSFORMER 


SWING CHOKE $ 5 100 ASSORTED 
26-76 S50 MA. 5° CRYSTALS 
, FT-243 FT-241A FT-1718 
Type Holders FREQ. 
ie 2015 KC to 38.1 


Vein $795 


HOTTEST BUY IN 
THE U.S.A. 


TERMS: Cash with order or 25% 
DOWN—BALANCE C€.0.0. 


Piercing type with ALL PRICES NET F.0.8. DETROIT 
at sors tdeat 2025¢ | minimum onder $2.00 


ERSHEL TYler 8-9400 
H nant CO. 


5249 GRAND RIVER Detroit 8, Michigan 


GIVE 


To The American Cancer 


Society 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 


RADIO SERVICING AUTOMATION 
TELEVISION SERVICING 
BLACK & WHITE—COLOR 
APPROVED FOR VETERANS AND SURVIVORS 
OF VETERANS 


BUILDING AIR CONDITIONED 
SEND FOR FREE LITERATURE 


BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 
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represents its first application in a 
color circuit. Together with the seleni- 
um diodes, the horizontal oscillator 
uses a pentode reactance tube con- 
trolling a triode oscillator and another 
triode discharge tube. The flyback and 
h.v. circuit does not contain any un- 
usual features except for a dual-po- 
tentiometer focus control and the co- 
rona-discharge type of h.v. regulator 
already mentioned. 

One other circuit which may be un- 
familiar to some is the vertical oscil- 
lator. Here only a simple integrating 
network is required to synchronize the 
blocking oscillator. This latter circuit 
uses a tapped coil which is connected 
between grid and cathode in the man- 
ner of a cathode-coupled Hartley os- 
cillator. Sync pulses are applied to the 
cathode. To obtain a saw-tooth driv- 
ing signal for the output tube, a spe- 
cial discharge network is inserted at 
the plate of the vertical oscillator 


MAKE MORE MONEY 
ON SERVICE! 


TELEVISION * RADIO « ELECTRONIC 


Learn to handle ANY 
job easier, better and 
lots FASTER this modern 
professional way! 


2 06 
Gy: 
ONLY $13 FOR THE COMPLETE TRAINING You Save $123 


THESE two big, fact-packed Ghirardi training is so outstandingly complete, and because it makes 


triode. 

The G-E color sets use a three-stage 
if. strip, intercarrier sound, and the 
by-now-familiar convergence system. 
All circuits other than the power, 
vertical, and horizontal sweeps and 
h.v. supply are contained on a printed- 
wiring board. Available on this board 
are a total of twelve separate test 
points, numbered and _indentifiable 
from the circuit diagram. To the serv- 
ice technician the G-E color sets will 
mean more opportunities for color in- 
stallation and service work on a re- 
ceiver that has some interesting and 
challenging differences as compared to 
other color sets. Technical data and 
servicing material are available from 
the G-H service department. —30- 


SIGNAL CORPS’ JOBS OPEN 


HE Signal Corps, Department of the 

Army, has recently released a listing 
covering a variety of interesting and 
challenging overseas assignments for 
those with radio, electronic, and elec- 
trical training. 

Among the vacancies for which appli- 
eants are to be interviewed are: Elec- 
tronic engineer (Grade GS-855-11) in 
Verdun, France at $6390 plus allow- 
ances; supervisory electronic engineer 
for wire communications (Grade GS- 


855-12) in Japan at $7570 plus quarters 


allowances; equipment specialist with 7 , 


years’ experience in the maintenance 
and operation of radio, radar, electronic 
instruments, photographic equipment 
(Grade GS-1670-12) in Japan at $7570 
plus quarters allowances; supervisory 
electronic engineer for radio (Grade 
GS-855-9) in Japan at $5440 with quar- 
ters allowances; equipment specialist on 
signal items (Grade GS-1670-9 ) in Korea 
at $5440 plus overseas differential and 
quarters allowances; etc. Posts in France, 
Alaska, Japan, Korea, and Okinawa as 
well as a few stateside jobs are included 
in this new call. 

For further information on any of 
the openings, plus all details on expe- 
rience required and duties, contact the 
Office of the Chief Signal Officer, Civil- 
ian Personnel Branch, Room 2C200, The 
Pentagon, Washington 25, D. C. Infor- 
mation is available by phone by calling 
Albert G. Crosetto, Liberty 5-6700, Ex- 
tension 52525 or Code 131, Extension 
52525 in Washington. —30— 
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books make it easy for you to become expert on 

all types of home radio and television receiver 
service—at absolute minimum cost! 

Ask the men who already have good-pay jobs! 

They'll tell you that Ghirardi training is the 

finest—AT ANY 

PRICE—because it 


even the toughest subjects so easy to understand. 

Together, these two great books form a com- 
plete service library written so you can under- 
stand every word—and designed to serve either 
as a training course or as a handy reference for 
servicemen who want to look up puzzling jobs 
or develop new and faster methods. 


Complete Training in MODERN, 
PROFESSIONAL SERVICE METHODS 


This big book makes the tough 
service jobs easy, makes the easy ones 
a cinch! 

Actually, Radio & Television Re- 
ceiver TROUBLESHOOTING AND 
REPAIR is a complete guide to mod- 
ern professional service methods. 

First you get a full analysis of com- 
ponents, their functions, their troubles 
and their remedies. Next you learn 
modern troubieshooting methods—from 
“static” tests to dynamic signa) tracing 
and injection techniques. You learn 
basic procedures and how to interpret 
performance data. Four big chapters 
show how to realign Television, FM and 
You'll learn 


Radio and Television 
eceiver 
TROUBLESHOOTING 
AND REPAIR 
By Ghirardi and Johnson 
822 pages, 417 clear 
illustrations 


AM receivers in less time. 


how a glance at a TV set may quickly 
tell you what is wrong. Special hard- 
to-fix service problems are explained. 
Puzzling ‘‘intermittent’’ troubles and 
their remedies are clearly outlined. 
Step-by-step service procedure charts 
demonstrate many operations almost at 
a glance. In short, from the simplest 
troubles to the most difficult ones, noth- 
ing has been omitted—nothing has been 
condensed. Everything is carefully ex- 
plained—and the entire book is fully 
indexed so you can find exactly what 
you want in a jiffy 

Read it 10 days FREE! See for your- 
self how this great book can pave your 
bigger pay. Sold separately 
Save money by ordering 

special combination offer. 


Learn all about Circuits... AND WATCH 


SERVICE “HEADACHES” DISAPPEAR 


Years of experience plus hundreds 
of talks with service technicians 
proved to Mr. Ghirardi the need for 
a book that got right down to earth 
in explaining the basic circuits and 
operations of modern radio and tele- 
vision receivers. Radio & Television 
Receiver Circuitry and Operation is 
the result. Backed by what you can 
learn from it, you'll find that 9 out of 
10 service jobs are tremendously sim- 
plified. You'll work faster with less 
testing—and make more money in 
the bargain! Guess-work is eliminated. 

Starting with AM and FM proc- 
esses and characteristics, the book 
progresses to a complete understand- 
ing of basic circuits, how they oper- 
ate, how to recognize them quickly 
and what is likely to go wrong with 
them. By making it easy for you to 


Radio and Television 
Receiver 
CIRCUITRY AND 
OPERATION 
By Ghirardi and Johnson 


669 pages, 417 helpful 
illustrations 


SPECIAL 


money-= 
saving 
OFFER! 


Save $1.25 by ordering 

both of the above big 

books. Make your service 
library complete! 


232 Madison Ave., New York 16, N. 


Radio & TV TROUBLE- 
errs AND a 
(Price $7 


th books only $13.00. 
at rate of $4 (plus postage) afte 


Address 


City, Zone, State 

OUTSIDE U.S.A.—$8. 
CUITRY & OPERATION; 
if you return books in 10 


ee ee mE 
Devt. RN-S7, RINEHART & CO.. ae 


Send books indicated for FREE EXAMINATION. 
remit price indicated (plus postage) or return books and owe you nothing. 


MONEY- SAVING COMBINATION OFFER 
tgp ae price $14.25... 
10 days and $3 
$33: 00 has been paid. SAVE! Se nd cash with order and we pay postage. Same 
10-day return privilege with money refunde 


00 for TROUBLESHOOTING & REP. 
oe a for both. Cash with order, “Te money refunded 


understand each circuit and its rela- 
tion to other circuits, the book helps 
you go right to the seat of trouble in 
far less time. You'll know what dif- 
ferent trouble symptoms mean—and 
you'll know how to repair troubles 
lots faster and more efficiently. 

Sold separately for $6.75. Try it 
for 10 days on our FREE examina- 
tion offer. 


PRACTICE 
10 DAYS 


In 10 days, I will either 


ff) Radio & TV oearey 
LJ AND ys eng tg 
e $6. 75) 


you save $1.25.) Payable 
3 a month thereafter until 


IR; $7.25 for CIR- 


N 
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AMERICA’S FINEST VALUES IN “LOW COST” HIGH FIDELITY 


— 20-WATT AMPLIFIER $24.95 

Push-Pull 6L6 Output Tubes 
95 Response 30-15,000 cps 

$ Bass and Treble Tone Controls 

. Input for Xtal or Dynamic Mike 

Input for Xtal or V. R. Phono 


an. tremendous High Fidelity amplifier value. Response 
30 to 15,000 cps. Electronic bass and treble boost by 


changer having crystal or variable reluctance cartridge, radio tuner or 
high impedance crystal or dynamic microphone. 20- wai atts power out- 
3 Use with any 8-ohm speaker. Chassis size 7 x 101" x 7i*e 
Model HF-21 high. Complete with tubes: 2-6L6, 2~6C4, 12AX7 and 5U4G. This 
is a terrific value. A ready to use High Fidelity amplifier at less than 
the cost of a kit. Ship. wt. 19 Ibs. Model HF-21, 20-watt Hi-Fi amplifier. Sale price 
$24.95. 


12" COAXIAL PM SPEAKER 
RESPONSE 25-17,000 CPS 


Model 12X3Y, new 1957 12” Coaxial PM Speaker. 
has high efficiency 12” woofer with Ainico V magnet 


and coaxially suspended 312 Ainico V_ tweeter. 
Built-in crossover with variable brilliance control 
on an 18” lead for remote contro! of the tweeter 


volume. 10-watts, response 25 to 17,000 cps. 
Ship. wt. 7 Ibs. omg mc ananneie 12” coaxial PM 


Speaker. Sale Price $9 


TREMENDOUS McGEE VALUE 
NEW 1957 Hi-Fi SPEAKER SYSTEMS 


ON BAFFLE BOARDS 

Model B-125-X, high fidelity 20-watt, 5- SALE 
way speaker system, mounted on an 18” PRICE 
square baffle board. Has 12” Jensen 

woofer, 2—4x6” mid-range speakers, § 95 
plus a 4” high-range and 3” tweeter; 

all with Alnico V magnets. Built-in 

LC crossover network with variable brilliance con- 
trol. Ship. wt. 11 Ibs. Stock No. B-125-X, 5-way, 
20-watt Hi-Fi speaker system. AUDIOPHILE 
VALUE $30.00. SALE PRICE $18.95. 


Model B-347, high fidelity 30- ~~ 
S-way speak system, SALE 
30” x 24” baffle board. Has 15” uran PRICE 


petted fee $< eee oe $3Q95 wy, 


2-S” tweeters; all with Alnico V mag- 

mets. Built-in LC crossover network 

with variable brilliance and presence controls. 

Ship. wt. 22 Ibs. Steck No. B-347, S-way, 30- 

watt HI-Fi speaker system. AUDIOPHILE VALUE 

$59.95. SALE PRICE $39.95. . 

Mount these Hi-Fi speaker systems in your ov.» cabinet or use for custo nstallation. f 

— rat for use with any radio or amplifier. Completely wired, with only 2-wires to 
any 8-ohm output (Take 10% discount if ordered with any radio or am- t 

glitter listed Reroont Grill cloth, 75¢ extr 

[ee 8 8 8S Oe Ue Ue UG UG UG UG UG. UG UG UG UG OU UG UG UU UG UY 


3-1957 MODEL Hi-Fi SPEAKERS 


@ COMPLETE SYSTEMS WITH 4 SPEAKERS 
es ACOUSTICALLY treme ENCLOSURES 
ilywood, speaker high fidelity speaker 
sprees ee So ive realistic reproduction 
mplifier or FM M radio. Juke box bass 


A fine speaker system to 
use with our Imperial 20, 30 and 34 high ged amplifiers, 
and al! FM-AM chassis in our Radio & TV News offerings. 


systems you can have fidelity of your m personal taste 
als Ht models are housed in the same fine cabinet. 
Choice of either gp y, Walnut ~ a finishes. Baffles 
are fully ly ned. Smali enough in 


size for the average fh, yet targe, enough for proper baf- 
fling. 35” high, 19” front to back, 25” w Specify cabinet 
finish when ordering, otherwise we will ship. mahogany finish. 
Take $3.00 discount when you order with any of the im- 
— a or Espey FM-AM cnassie offered in this 3 


Ppa 
eect: $ZQUS beet SAQNS Sete sSporlsh; $495 
‘9 


high fidetit high fi high fideli 
speaker s§ stom.” 20 watts, speaker s ehit 4 ” 25 watts, speaker system. ” os watts, 
response to cps. response from 20 to 17,500 response from 18 to 17,500 


Choice of Mahogany, Walnut cps. Choice of Mahogany, cps. q 
or Maple finish enclosure. Walnut or Maple finish en- Walnut or Mapie finish en- 
Features a 12” General Elec- closure. Features 12” Gen- closure. Features a 15”, 
tric 6.8 oz. Alnico V magnet, eral Electric 14 oz. Alnico VY 211% oz. Ainico V Utah 
aluminum voice coil woofer, magnet, aluminum voice coil heavy duty woofer, pilus 6’ 
lus 6” mid-range and 2-5” woofer, plus 6” mid- 7 mid-range and 2-5” tweeters. 
tweeters. Built-in variable and 2-5” tweeters. Bui 
ae L-C crossover net- variable brilliance L- +4 erees- L-C crossover network. Mode! 

Mode! H-4H, Ship. over network. Model Y-4Y, Z-4Z, Ship. wt. 57 ibs. Sale 
bh SS Ibs. Price $39.95. bony gM SS Ibs. Sale price, price, $49.95 


NEW IMPERIAL en Laeeeee 
Imperial IV ere 3-Way 


with 8” G.E. Imperial VI 
High Fidelity with 12” G.E. 
Speaker Speaker 


298 


ideti ® 
PERIAL iv comin a General Binctrie Mode! 50 ‘or 9770 Norelco 8” extended ran, 
PM speaker with 6.8 oz. Ainico V magnet and Se cone with 
8 ohm voice “oil and a>" tweeter. Response SO to 15,000 c Ship. wt. 14 Ibs. 


co . jar in appe ce @ Imperial §V pictu abo’ ex 4” taller 

and 1” io" mas Equipped wi hed speakers. A 12” G.E. Model 1203 with 9 

oz. ae net s S14 middie range : eeter. Simple 
nth fidelity amplifier. (8 ohms impedance 25 Ibs. Stock 


con vine ae hi 
a “ime-Vt le price, $29.95. Ideal for use with HF- 20 ond fine30 amplifiers de- 


IMPERIAL 30-WATT AMPLIFIER $29.95 
NEW 1957 MODEL 
Push-Pull 6L6 Output Tubes 
Response (5-20,000 CPS 
Bass and Treble Tone Controls 
Compensated Gain for G.E. Cart. 
Input for Xtal or Dynamic Mike 
With CU-14Y, 12” Coax Speaker .$39.95 
With Pi5-GR, 15” Coax Speaker. .$49.95 
With Imperial 1V Speaker System. $46.95 


With Imperial vi FR. $55.95 With HF-33GE . .. $76.95 
N 957 mode! 7 tube Pn 30 watt High Fidelity audio amplifier. 100.00 
tise ole for only $20.9 5S. Features a heavy 4 Iib., special! ee hi mn hawiity 


utput transformer with ee inverse feed-back; push-pull L6 ow’ 
frequency response from 15 to 20,000 cps. Matches 8 or 16 oh 
center your entire custom LF. system around this low cost 
This tmperial 30, 30 watt amplifier may be used with any radio tuner or recor: 
apre it will drive any speaker system that you may have. Use oom one to ten 
peakers or any 12” or 15” coa’ ng Beam ° system. Tone 
compe wes ee] input for either a crystal phono pickup or neral Electric variable 
reluctance pickup. i 


4 controls are mike - an 
amplifier weighs 21 tbs. net it ip to 
$15.00 Ma" x 73" high. 
Comp! xe us SU4G recti 
Stock No. sate. te with tubes ana 
iagram. 


NEW IMPERIAL a WATT s MPLIFIER $39.95 
PUSH-PULL EL-34 ENGLISH 
MADE MULLARD OUTPUT TUBES 
WILLIAMSON TYPE CIRCUIT 
RESPONSE 15-20,000 CPS 
With CU-14Y, 12” Coax Speaker. .$49.95 
With P15-CR, 15” Coax Speaker. .$59.95 
With Imperial IV Speaker System. $56.95 
With SP12125CR. . $65. 95. With HF-33GE. . $86.95. Model IMP-34X 


ty amplifier for t 

r features push-pull “feletunken 

aw nd i Heavy duty 
specially wound Williamson type ul n porte case has a 
response from 15 to 20,000 cps. jatch akers. as input 
' pkue and built-in pre-ampli ‘or the popular Generali Electr ic and Gold- 

no reluctance eorerious as well as pape for crystal or high im 
crophones. 4 contro micro oO © and ore =o 
tone pte hay with o 121%" % 

att high fidelity 


igh. ram. el f » 24 
amplifier, i o i or "multiple speaker s: 
tems. Ship. wt. 2 


NEW 1957 MODEL 
8-WAY SPEAKER SYSTEM .pqgs 
BLOND OAK CAB. {99 


New 1957 model, 8-way Hi-Fi console speaker system. 
i id 


dy! 
treble. and base boo: 


31” wide and 23” deep. A cluster of eight PM speakers 
matched to an L-C type crossover network give a cone area 
equal to pimeet half of the baffle board. Included are 2— 
1 2—7 , 2-51” 2—4” speakers. System will take 
30 watts or audio. Frequency response, 20 to 17,500 CPS 
Juke box quality when connected to any good Hi-Fi am- 
plifier. Only 2 wires to connect to 8 one output. 

Stock No. AHK-8, 8-way system. Ship. wt. 120 Ibs. Sale 
price, $69.95. Order with our IMP-30 or IMP-34X am- 
plifier and take $5.00 discount. 


McGEE OFFERS DIAMOND NEEDLES $995 
$25.00 to $27.50 LIST VALUE 


McGee offers $25.00 and $27.50 list value Diamond mo needies for only $9.95. 
Made by a nationally known phono needie manufacturer and guaranteed ist quality, 
free +4 any defects. 


Stock No, Speed Cartridge Cartridge List Sale 
(RPM) Maker Type No. Price Price 
MA-21D 33-45 Astatic QT-33, CAC, CQM, LQD, 
Q Series........ $25.00 $ 9.95 
MA-61D 33-45 Astatic we ACD, Series, 1013, 
oe th +6 210 9 oy ass 0 25.00 9.95 
MATO-SSDS 33-45-78 Astatic co- ~ i 553, SSTM....... 30.00 10.95 
MGE-61D 33-45 Gen’! Elec, RPX-041A, RPX-OSOA 
lem tty RPX,OS2A 
RPX-OS3A ........6- 27. 9.95 
MGE-7130S o — 78 Gen’! Elec. oe nae” RPX-052A. 31.00 10.95 
MGL-11D 45 Goldring | 3. 2A" 25.00 9.95 
MRC-11D *a5 RCA 72087" achbihe ta views bes 25.00 9.95 
MRC-31D0 33-45 RCA 77779, 75475, 70332, 
38453, 38598, 39550. 25.00 9.95 


MP-41D 33-45 Shure W22A, W22AB, P72 


P7 5.00 9.95 
MSA-113DS 33-45-78 Sonotone Ww9980, Size eceeeesoes 30.00 10.95 
Note: Stock numbers ending in ‘‘D’’ indicate 1 mil diamond stylus. Numbers ending 
“‘DS’’ indicate | mil diamond and 3 mil sapphire. Other diamond needles are avail- 
able. Write for price. 


LITTLE GIANT HI-Fi PM SPEAKERS $4.49 


“cGee eer new 1957 models of little 


giant Baye ™M speakers. List values of up 
to $15.00 at only $4.49; two for $8.25. 
Order either 8” or oval 6x9 sizes. Fea- r eee 


tures heavy 3.2 oz. olen Vv. magnets and 
8 ohm voice coils Hi-Fi cone features 
center horn fea Ay my extend the high fre- 
quency ee Rated 6 watts at from 35 


to 15000 cp k 
Bg size stock Ci.-81. Net $4.49; 2 for 
o—- Ge size stock No. CL-69. Net $4.49; Hi-Fi 6x9” 


” WRITE FOR ‘McGEE’ S 88-PAGE 1957 CATALOG 


GENERAL PURPOSE AUTO-RADIO 


Over $49. os. List Value Radio, 


SALE Nash model NH3C for Nash Ram- 
bler anabasbared by Motorola. 
PRICE Works on 6-volt storage battery, 


custom built Superheterodyne re- 
ceiver, rating 4.3 Amp., 6.3 
volts D.C., broadcast range 540- 
1600KC, five tubes: 1 each 6BEG 
Conv., 68. Det. AvCc 

~ udii tpu' 4 


x 
3-ohm speaker. With some srpeneis TS mad set can be to mag Peg 

installation where a 6.3 VOC i Overall size: 1 1%. 's tone, roe igh, cre 
deep (S” with knobs). Knobs: * enters. Ship. wt. 10 Ibs. 36, Sale 
price, $17.95 each or two for 


oegoor VICTOR 2-5092 


25% OR 


joe F.0.B patie a city e 
COMPANY memiTvance witk' ORORR. {903 MCGEE ST., KANSAS CITY, MISSOURI 
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22 TUBE ESPEY FM-AM HI-FI TUNER-AMPLIFIER rice *119% 


A REGULAR $199.50 NET VALUE COMBINATION FOR $119.90 


MODEL 7006 7 ‘ee — iy ae 
FM-AM TUNER $ 9” __ ESPEY DEAL—1A watt 
ONLY— pase oe a sé 3 speed VM on 

SALE PRICE Bedieceh ne ae $144.95 | 
MODEL 501G $3995 | _ESPEY DEAL—2 
AMPLIFIER if Ordered scielines’ Slax uaa “se collaro qnanaee 

ESPEY ITUee MODEL 7006 MODEL Sule AwrliFicr $49.95 SEPARATE at Fostoria et alice 


equipped with a GE RPX- 
OS2A cartridge. Net $164.95 | 
cGee offers you both the regular $119.50, 14 tube Deluxe FM-AM tuner and the $79.50 — 8 tube audio amplifier for the 
of ain, 8 $119. Aye. _ its own built in su Performance features are: ESPEY DEAL—3 | 
on » 5 mv on 


Espey 700G-501G tuner with 24 watt 

amplifier plus Garrard RC-98 94.95 
with a GE RPX-O5S2A wn . $194, 95 | 

tridge. 
as built-in 

1 eee 
SPE MENDED | 

able fealece when the tuner is ns A in conjunction with a good audio amplifier, such as the 501G Order any of the following speakers with 

ned with no tone control “1 preamplifier circuit your Espey tuner and amplifie 


i 8 tube ultra linear high jeli w 4 “audio ematier is made to match the 700G tuner. This amplifier is 12” 1 PM, CU-14Y. $10. 00 extra 
offered separately at the special sale price of $49.95 only $39.95 when purchased with the 7 . Tih: moore * - 
af lity, response. trom id cps to 20,000 cps. H 15” coaxial PM, P15-CR—$20.00 extra | 


puis ee Lary oy le: t 4/2 percent distortion w ith high 

an by electric ly. . Output tubes; 4—6V6GT in push-pull Williamson Imperial IV system—$15.00. 
¢ a SSN7GT phase inverter and 2—SV4G rectifiers. H: an bg ited case output transformer with epectasty made grain- Imperial Vi system—$25.00. 
> v 


Norelco 9762—12” regularly $59.50 at 
501G amplifier $30.00 extra. 


the. Ampliier EVS4—15W system—$150.00 extra. 


VM HI-FI CHANGER: SALE PRICE $29.95 cascatt P McGee's Famous 


Ter iest “ A Zam 12 AND 15 INCH COAXIAL P.M. 
eo atom HIGH FIDELITY SPEAKERS 


oy il Be ae 


CH j 
456 - $34.50 UA8H Sey, 95 Stylus $10.00 Extra 12-inch 


of VM Hi-Fidelity, 3 speed record changer with or without metal se. ss 
A large special purchase makes this low sale pr : e . Model CU-14Y Model vis. CR 
car 


4 Modei “ 14Y, 12” high fidelity coaxial PM_ speaker. Reesense. from 30 to 17,500 
ies changers are equip, mB Aintco V magnet in the 12” woofer. Rey Boma =o euapendes 
lar G.E. or Pickering single or dual pla: + Both have 4-pole motors for | high f ty tweeter. Bu in crossover network. two nect 
constant speed, hum free operation with a VR . Plays all 3 speeds and ali 3 er. M hes 3.2 to 8 ohm output. pon't cuntuse this speaker 
Will inter-mix 10” and 12” records of same speed. Shuts off after last record ith m ch peakers that are offered. This is a fine quality spea Stock 
Muting switch silences pickup during reg cycle. Furnished with Ss 25 
Rem Spindle. Chassis size 131/72 x 131% x 81 igh, 41/2” above plate. Ship Response down to 20 cps. 
12 Ibs., 7 base 18 Ibs. SOO cps. uit oz. Ainico V m woofer. Specially es 
B3SHF speed Hi-Fi changer, less cartridge om base, only $29.95. oaxially suspended igh ? frequency tweeter. Only two 
935 Sheice on Gc. Ec. RPX-OSOA VR cartridge, $35.90. ires to connect. ch 3.2 to 8 ohm output transformer. A regular “sea. 38 list 
F-G ith Golde. Treasure’? RPX-052A VR cartridge; 1 mil diamond and R. “McGee's Sale Price, $23.95. 
stylii, only $45.90. c! F speaker, 1 woofer has 6.8 oz. Ainico V mages. 
-Fi changer with metal base, less cartridge, Sale price, $32.95. ally s n ay two wires to connect to any 8 ohm 
RPX-OSOA VR earwsides, $38.90. radio or amplifier. een m 15,000 cps. Model No. M15-CR, ts" 
VM-936HF- .£. REX-OS 2A ‘Golden Treasure’ cartridge; 1 mil diamond, | Junior coax PM speaker. Sale 16.95. 
3 mil sapphire styiti , only $48.9 


4-SPEED COLLARO Latest 1957 Model RC-456, 5 raha 4 speed record changer. FAMOUS STANDARD COIL CASCODE er 


Piays all 4 speeds, 16, 33, 4 78 RPM both automat- TV-2000 series Standard Coil cascode tuners ALE PRICE 
ically and manually. inter-mixes recor rds of the same speed and shuts off after last | complete with 636 and 6BK7 or 68Q7 tubes. Ss 
record, Fast 6 second change cycie. of idier. wheels eliminates 


Ss wi ° 
flat spots that cause wow and fiutter. All of the’ desirable features of the Model RC- 532, h +. For me 
plus 4 speed operation. Mode! RC-456 Collaro 4 speed automatic record changer, less car- This tw i i 1 
ridge, Sale price, $34.50. RC-456 with G variable reluctance cartridge with 3 mil i ol pentode type. Man 
en replac I i 


sapphire and 1 mil diamond stylus, Sale price, $46.95. Large spindie $3.30 extra. 
UAB, Monarch 4 speed imported High Fidelity yy 1st "Bu Features a t 3 
Pole motor, 9” re with molded rubber ounter- balanced | o we S price Lee 


12 
ne arm will accept any of th ar Hi-Fi cartridges. Plays al 1 tock * i 
3 sizes. Intermixes 10” and records of the same speed and chate, off after length, desired: f any $2 Pe. teeeues. Sale pee 2 PCR 525.00 


107%” x 1234”. Ship. wt. 15 Ibs. Large spindle for 45 RPM | matching knobs for 25.00. Coil tuners. Set No. SCK-2 for fine tuning and channel 
- 1 VvcK- itchi lume and contrast knobs. Either set only S9¢ a pair. 
Se neg od P gees 5 flipover ceramic cartridge, $27.95. selector. Set VEK-2, matching volume : ¥ 


uo. same a Goldring variable reluctance cartridve,, $98 es. STANDARD COIL PENTODE TUNERS $7.95 


VA8-UD. same as above but with 1 mil diamond stylus, $39 SC-948, Stanaers Coil, 21 me Pentode tuner with 68CS5 or ye and 636 tubes. Popular 


GOLDRING V. R. CARTRIDGE ‘ Bp | incr when ft ‘may be’ eanie 


Available with ayy" 4 41,” 3 
WITH 2 SAPPHIRE STYLII $5.95 . $7.95 ea.. 2 for $ s. m4 Matched - knob set 59c¢ extr 
WITH 1 MIL DIAMOND, 3 MIL SAPH. $13.95 . ; TWO-TUBE 21MC OR 41MC $7.95 


McGee offe the internationally famous Goldring var ate a ph cartridge = - TT-3A, 2 tube Sarkes-Tarzian 12 channel 
— Ss land P. sold ag oye ~ Fog by >, os want the finest and most 4 SARKES- Crosley eA. he "eeeioeh oan te 
curate music reproduction from > and 78 Pm hi h fidelit hono records. es " ” wai , 
pened a egu “ ype ¥ _ r to G.E et “eartriage. required.) Prurnished TARZIAN +¢ i — WHS tubes, S7.05 cach, 2 ter 
r we ent wi phi Le. egu $9.90 net item on “TT 
McG $s $13 h +4 1 mil stylus. These are the \ 2 TV TUNER > c, tute es ee “ 
S aediioe. *indiv dually cartened turnover ririeee with mounting bracket. 's " 
arms on most chang Made for bearing the famous Wilcox-Gay Reco! ame. . WITH . ‘e ma lay 
wi Bo) aot nae fi Meee Sey) cartrid -95. No. 0546-05 ng V.R. 
co car ew ~ 
i yius, $13.95. i TUBES 


Type 3 tube 21 mec Sarkes a Sunee = — a r pony Sr pean tone —— 
. . egular cost is sever. i 
se ah a wagers me ne separate sohal or inter- A a= By Png A. “oe ‘hart het, $4.95. — 
ous - mporte ‘om Polian 


Model 9762 $52-97 Sale Price $39. RCA KRK-12 TV TUNER 
e' . e rice H 
Model 9750 $22.17 Sale Price Brand New—with Tubes 

Model 9770 reg. $ 9.90 Sale Price RCA Model KRK-12, UHF-VHF TV tuner 
NORELCO Mode! MA 2—12” wide range Hi-Fi PM speaker, res. 35 to 18,000 cps at SALE PRICE with tubes: 2—6BQ7A, GAF4 and esa. a 
30-watts. Voice Coil imp. 8 ohms—new Alnico Vi magnet gives 11,000 gauss. Regular complete tuner with ail 12 VHF strips, but 
$59.97 net, on sale at McGEE for only $39.95 with blank strips in the UHF positions. 
NORELCO Model 9760—12” wide range Hi-Fi PM speaker, res. 35 to 18,000 cps at $695 This tuner fits many RCA sets using 40 


30-watts. i - 8 oh Alnico Vi magnet gives 8,000 gauss. Regular megacycile 1.F's. 270382 also KCS-66, etc. 
ae na te 26860 . Original tuner list was about $50.00. We 

s er, res. r) le cps a offer them new at about the value of the 
magnet Dy —— gauss. Regular 2 for $13.00 tubes. Ship. wt. 10 Ibs. McGee's sale 
n to 19,000 cps. New price, $6.95 each, 2 for $13.00. 

on sale at McGEE for only 


$7:08; or 2 for $18.00. noe treeless ae ; MINIATURE BROADCASTING STATION 


NEW 8 TUBE 6 VOLT PUSH- BUTTON MODEL $37.95 i 
New model SH-78558-X, 8-tube, . > FOR MICROPHONE AND PHONO 


$5 pg HP — : . a . WITH CRYSTAL MICROPHONE 
eco rust : ~n ) SALE PRICE $9.95 
6AQ! high. 4 


new mode! MCL-E3 miniature broadcasting station for micro ~~ = 
Can received on any broadcast radio in the home. No wires 
just e radio station. Has input jacks for crystal mike or record 
e swith azks and 7OL7 tubes and instructions. Operates on 110 vo 
to one contro! wate [ t ecord. Frequency can 


$37.95. S$ 
er ze wanted. Three justed not h loca ion: 
~—"~ cow! mounting antenna a So qqviplate with crystal ‘hand mike and instructions. e t. 4 Ibs. 
Price 


$2.29 extra. 
PRICES F.0.8. KANSAS CITY TELEPHONE VICTOR 2-5092 
McGEE RADIO COMPANY nemirrance with omen. (903 MCGEE ST., KANSAS CITY, MISSOURI 
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FIELD ENGINEERS: 


HERE'S THE GOOD WORD— 


“Bend “Radio 


DIVISION OF BENDIX AVIATION CORP. 
BALTIMORE 4, MARYLAND 


Send resume to: MR. O. A. BOWMAN 
Field Engineering 
Dept- R 


... COCumMbLA 


TELEPHONE SYSTEM 


TA-221/PT. Can ae se as portable switch- 


board, phone pate Faas etc. With 
ringer, handset, Photie jack. ER PAIR. — a 
Each . OPPS S Peer ee Te reer eee 

0-1 mi, 3-inch, round. W.E, Only...... a oo 
0-150 V.A 2-inch, pat, G.E, 2.99 
0-2 mil 2 ‘inch, round. General Electric. . 2.49 
o-15" V.A.C. 2-inch, round. Westinghouse 2.49 
0-5 amps. RF. 2-inch 2.99 


a or 
500 W._ Assorted fregs. New cond. Ea _. 99c 


3 y EE 
iv > BRAINARD FOR BEST I Lt HiFi 
DELITY AMPLIF 


“win ‘pee “amp. Experts call it pend 
Brand new...... ‘\armanes 


i with educated ears -95 
co ENSATORS: Net price "$15.00. 

Pr MUD 0 0 650.0 604 0b 06h bee $7.50 
AM-FM TUNER: with AFC. Modern 
low silhouette. Scotsman, New 
Ms. vient s ci pinut pan . $49.50 


‘COMMAND + GEAR— EXCELLENT —. 
- $2 


Bc- . 6 Mc “80 mpters, “ONLY 3: 3s 
O meters. 4.95 
8 . 8 ial! 2.95 
It's a steal! 2.95 
4- 
5. 


. . XMTR. Brand new, boxed. Only 4.95 
3-7 MC, XMTR. 1 Spereling new! Boxed! 4.95 
BC-456 MODULA . yy ent cond. . 4.95 
BC-442 ANTENNA SWITCHING RELAY: 

with vacuum capacitor. New, low price 3.49 
TRIPLE RECEIVER RACK. With shock 


Py eee 2.50 

pousLe XMTR. RACK With shock mount 2.50 

ALL co For SCR-274N or ARC-5. Ea 1.00 

4625 S: For spares. New, boxed. Ea. 25 
TRIPLE. RECKIVER CONTROL BOX. 

oe Pea k'h ood 00 -95 

TRANSMITTER CONTROL BOX. Only. 9s 

et *. FLEX CABLE TACH eae To 
receiver remotely. Special 1.95 


au orders FOB Los Angeles. 25% de eposit re- 
quired. All items subject to prior sale. MINI- 
MUM ORDER $3. we 

OPEN FRIDAY NITE TILL 10 P. 


WRITE FOR FREE CATALOG! 


ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA | 


“A Noteworthy .. . Satis- | 
fying Achievement"—THE , 
NEW YORK TIMES 


“Big, bold, beautiful”— 
CLEVELAND PRESS 


“Expertly presented .. . 
excellent"—Irving Desfor, 
Associated Press Camera 
Editor 


f, 


Enthusiastic praise like this greeted the world’s 
first COLOR PHOTOGRAPHY ANNUAL in 1956! 
It was a sellout at newsstands everywhere! 


NOW—the big, second edition of the COLOR 
PHOTOGRAPHY ANNUAL is on the way—fea- 
turing completely new portfolios and pictures by 
such master photographers as: Briggs, de Evia, 
Groebli, Haas, Halsman, Karsh, Penn, Sterns, | 
Winquist and others. 


PLUS ®° a strikingly illustrated, provocative de- 
bate on the NUDE IN PHOTOGRAPHY 
—s it Art? 


®a symposium by 15 famous photog- 
phers, critics and authors on IS COLOR 
CREATIVE? 


* a complete handbook for the color pho- 
tographer—with charts on filters for 
color, color temperature meters, instruc- 
tions on color processing and printing! 


® AND page after page of exquisite color 
reproductions—the largest collection of 
color photographs ever published in 
any single volume! 


ANNUAL! ON SALE SOON AT ALL NEWS- 


LOOK FOR THE 1957 COLOR PHOTOGRAPHY #& | 
STANDS—ONLY $1.00! 


Service 
Industry 


pide nara meetings held recently 


between executives of the National 
Electronic Distributors Association and 
representatives of the electronic serv- 
ice industry indicate that cooperative 
programs for the mutual benefit of 
both segments of the industry will soon 
be started. 

The move to find a satisfactory pat- 
tern for cooperation between electronic 
parts distributors and service associa- 
tions was initiated last year with the 
formation of the Eastern States Re- 
gional Conference of Service Associa- 
tions. Spurred by invitations from 
Frank Silverman, president of the 
Television Service Association of Con- 
necticut, and Dave Krantz, on behalf 
of the Federation of Television-Radio 
Service Associations of Pennsylvania, 
delegates from service associations lo- 
cated in the seven northeastern states 
met in Bridgeport, Conn.,- and formed 
the Eastern States District Conference 
of Service Associations. Included in its 
membership are associations affiliated 
with NATESA, NETSDA, AEC, and 
several nationally unaffiliated associa- 
tions. This regional unity provided the 
Conference with an excellent cross- 
section of service-industry thinking. 

At its Bridgeport meeting, the Con- 
ference adopted a dual ten-point pro- 
gram for improving distributor-service 
relations. The purpose of this program 
was to provide a definite pattern in 
the discussions of factional differences 
with representatives of the parts dis- 
tributing industry. 

Recently, key officials of NEDA met 
with eastern-states TV service leaders 
for the purpose of exchanging ideas, 
looking toward the improvement of in- 
dustry relations for mutual benefit. 

Harry Esdale, eastern representative 
of NEDA, described the conference as 
the beginning of a series which would 
ultimately bring his group into contact 
with most of the TV service leaders in 
the country. NEDA representatives 
who attended the conference, in addi- 
tion to Esdale, were Aaron Lippman, 
chairman emeritus of NEDA, Morris 
Green, chairman of NEDA’s educa- 
tional committee, and Joseph DeMam- 
bro, president of the distributors’ or- 
ganization. 

Service leaders, all from the eastern 
states and functioning under the tem- 
porary designation of the Eastern 
States District Conference, were Frank 
Silverman, president of TELSA of 
Connecticut; Alfred Feisal, president 
of RTTG of Massachusetts; Gilbert 
Clark, vice-president of RTTG of Bos- 
ton; David Krantz, vice-chairman 
FTRSA of Pennsylvania; Jack Wheat- 
on, secretary of ESFETA of New 


RADIO & TY NEWS 


ON  ———————————=—e 


1 Loran APN / 4 Oscilloscope 4 


Easily converted for use 4 
radio-TV Service 


ASB-5 RECEIVER FOR 420 Mc BAND! 


As featured in *‘CQ’’ for October 1956. 
Easily converted, makes a marvelous 
receiver for 420 Mc band, with RF 
amplifier! Supplied complete with all 


PRICE 
Tuning Knob for ASB-5 Receiver 
ASB-S INDICATOR 


Pes se Ss eS SF 8 SS SS SS 


R24-ARC/5 NAVY TYPE 
(Similar to BC-946) 
BROADCAST RECEIVER 

0 to 1500 Ke. 6 tubes: 3— 
<7, 12SR7, 12A6, 12K8. 
For dynamotor operation, Eas- 


Completely A bled 
Supplied with 5” Scope 


Tunes 100 to 155 Mc. 
Like. New 

“MN26Y BENDIX DIRECTION FINDER 
150-325 Ke; 325-695 Ke; 3.4-7 Mc. Complete 
with tubes, motor. 2 
BRAND NEW ‘ 


a like new. nel. tubes and dynamotor $18.95 
em ve se = oe ee ee ee ee oe oe 


1 BENDIX DIRECTION FINDER , 


12-tube remote control Navigation Direction 
Finder and communications receiver. to 
Ideal ‘ 


1500 Ke in 3 bands, 28 V. input. 

for commercial navigation on boats and planes. 
4 Complete installation comprises: 

MN-26-C Receiver, used, with 


B un- 20-E Rotatable Loop 
g M- -52 Azimuth Control Box 
oa eae ee “aie eae for re ag ye ay 


JUST ARRIVED! 
MODEL OAO-2 NAVAL RADIO TEST EQUIP- 
MENT FREQUENCY METER. 110 V 60 cycles 
AC. 105 to 127 Mc. Mfd by LIEBEL-FLAR- 
SHEIM CO. BRAND NEW, Export Packed 
$44.50 


Soa = 
TS16/APNe ‘Tes? s ser. BRAND NEW, ty 
lete with all cables 


BC-906 FREQ. 
METER—SPECIAL! 
Cavity type, 145 to 235 
Mc. BRAND NEW in 
original factory packing, 
complete with antenna. 
Manual included. 


price .-....98s88 


221 FREQ. METER. . .. .$129.50 


BC-221 FREQ. METER CASE 


Aluminum Case for BC-221 or TS-164 Freq. $3. 95 
Meters. Shock Mounses. ey 4 NEW 


(add 50¢ for 
Original 1000 Ke Cr stal for Beaai. BRAND NEW $8.45 


Bus weed TELEGRAPH SET 


B4 ; w 
key and headset. BRAND 
bone shoulder strap 
» exc. Co 
Ta. 10 KEYER. 
110 V. 60 cy 


BRAND NEW SELSYNS 


ates from 5714 volts, 400 cycles. a tested. 
Shaveewen diagram for 110 volts AC included 
2J1G1 Selsyn Control Transformer. 
2J1H1 Selsyn Differential Generator 
Caps for Above 


f DYNAMOTOR VALUES! I! 
i : over eaellgnt enano fl 
: Dk ss-azsy 11a 400v400a $299 56.950 
| DM-28 28V __224V.07A 2.95 4.958] 
gy DM-32A 28V1.1A  250V .05A 2.95 5.95 5 
DM-33A 28V5A  575V.1¢A £ = °° # # — 
? 28V7A__—«S40V.25A_ 195 3.959 
= . 4. e 
i DM-37 25.5V9.2A 625V .225A 5.95 8.95 i 
7 


L . 


1 ° 


PE-103 6712V wpaaiee 500V @ 
cables and pl 
excellent, 


160 Ma output. With 


4.50 1 


2 VOLT BATTERY “PACKAGE” 


1—2V. 20 .. Hr. Willard 
Storage Batter. 

1—2V. 7 prong eameteees 
Plug-in Vibrator .. . 

1—Quart moehe Electrolyte 
(for 2 cells 1 

ALL BRAND Newi 
Combination Price... . 


Willard 6-Volt Midget Storage Bottery 
8 Amp. Hour. BRAND NEW. 35" x 1-13/16" x 3 
Uses Standard Electrolyte......++...Only $2 
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Ham Special! Famous BC-645 
XMITTER-RECEIVER 


With MANUAL for 
: Conversion 

to CITIZENS’ BAND! 
Makes wonderful mobile rig 
for 420-500 Mc. Easy to 
convert for phone or CW 2- 
way communication. This 

swell rig originally 

over $1000—yours for practically a song! 
get it all, in original factory carton, BRAND NEW, 
complete with 17 tubes, less power supply. Con- 
$29.50 


version Instructions Included. 


_—$—$—$—$_$$_$_$$ $$$ 
PE-101C DYNAMOTOR for BC-645, has 12-24V 


$1.95 


input ming to convert for 6V Battery 
operatio: onl 
UHF ANTENNA ASSEMBLY, for BC-645. 
Complete set of 10 Plugs 

for BC- 


Cc NT above 
CONVERSION BOOKLET. 
most useful surplus rigs 


SCR-522 2-METER RIG! 


Terrific buy! VHF Transmitter-receiver, complete 
with all components. 100-156 Mc. 4 channels. 

Xtal-controlied, Amplitude modulated voice. They're 

going fast! cellent condition. 

SCR-522 Transmitter-Receiver, complete 

with all 18 tubes. 


COMBINATION Special a 


Receiver Only, with all tubes. . .$19.50 
Transmitter Only, with all tubes. $22.25 


ARC-5/T-23 TRANSMITTER 


100-156 Mc Includes 2-832A, 2-1625 Tubes. 
BRAND NEW $19.95 
—— Liasttee agg 2 ARC-5/T23 xmitters. 


FER! Excellent Used, less 
ARC-5 MARINE RECEIVER-TRANSMITTER 


BAAMD Taw with’ einen: oe & ™ $16.96 
$12.45 


Navy Type Comm, Transmitter 2.1-3 Mc 
BRAND NEW with 4 tubes and Xtal 


AN/ARR-2 
RECEIVER 


110 VOLT AC Pow- =~ i 
ER SUPPLY KIT for above. 


i NAVY RECEIVER TYPE ARB , 

f Four Band. 195 to 9050 ke. Low Freq., Ship, 
Broadcast—-40 to 80 meters. Includes "tubes §f 

gj and dynamotor, one 24 volt Ps ae wea 


ily converted to 110 or 32 
Volt. 2—IF stages, 3-gang tun- 
ing Sy nenniote with all 
‘ubes, rig- 
fnal seaken car- $ 
ton. 
BRAND NEW. 
BC-457 TRANSMITTER—4- 5.3 Mc. complete $1 83 
with au tubes and oeyetal. BRAND NEW. s 
BC-458 TRANSMITTE to 7 Mc. Complete with 


all tubes and 

BRAND NEW e 
8C-459 TRANSMITTER—7-9.1 Mc. complete with all 
tubes and crystal. 

BRAND NEW 

ARC-5S/T-19 TRANSMITTER—3 to 

ae complete with all tubes & 


110 VOLT AC POWER SUPPLY KIT 


For All 274-N and ARC-5 Receivers 


Can be assembled quickly and easily, on pre- 
drilled chassis. Plugs into the rear 4 any model 
274-N receiver and delivers 24 volts $7. 95 


as well as “‘B” voltage. Complete kit 
of parts with metal case, instructions. 

SPLINED TUNING KNOB for 274-N and ARC-5 
RECEIVERS. Fits BC- 

others. Only 


SCR-274 COMMAND EQUIPMENT 
ALL COMPLETE WITH TUBES Excellent Brand 


Description 
* 95 $11.95 oe 95 
9 29 11.95 


Bins 453 Receiver 190-550 KC.. 
BC-454 Receiver 3-6 Mc 
BC-455 Receiver 6-9 Mc 
BC-456 Modulator 

BC-450 3-Receiver Control Box 
BC-451 Transmitter Control Box .. +2 
BC-696 Xmtr 3-4-Me (like new) ... 6.95 
ee ee ee ee 


BC1206-C BEACON poner 


195 to 420 Ke. made by 


BUBBLE SEXTANT 


Made for U. S. Armed Forces by AGFA 
ANSCO. Actually worth $150 or more! 
Has illuminated averaging disc for night- 
time use. Complete with carry- 

ing case. Only 


DYNAMIC HANDMIKE, with “‘Press-to-talk”’ oe, 
cord and plug——BRAND NEW, only $2. 


DYNAMIC HEADPHONES, 600-ohm impedance, with 
large earphone cushions, cord and phone plug. 
BRAND NEW, special $2.95 


converted for 110 V., 12 V, 

al Included. Excellent ‘Condition. ye neta re 

Fy COdePLave wiTee ‘truss, $ i 
$21.50 4 


LORAN APN-4 
FINE QUALITY 
NAVIGATIONAL EQUIPMENT 


Determine exact geographic position of your boat or 

plane! Complete, ND NEW installation consists 

of: ID-6B/APN-4 Indicator; R-9B/APN-4 Receiver; 

_——_ mpd _—~ be Fiugs; Visor for Indicator; 
peration manual; Brand New, Export 

packed. COMPLETE $ f 29.50 


S PEC lA APN-9A LORAN Receiver Indicator, 


less tubes, NEW 
WRITE FOR FREE CATALOG! 


(demilitarized) ........ 9. 
somes include 25% De 
NIMUM 


ORDER $3. 
¥.c. 


Gacohouse N. 
G & (] Radio Supply Co. 
Telephone: CO 7-4605 


51 Vesey St., New York 7, N. Y. 


it with order—Balance Ase o.D. 
. All shipments F.0.B. Our 


ws 


DYNAMIC H 
BRAND NEW 


HI-Fl DYNAMIC HEADSET with Ener 
. 


Freq. Range: 40-14000 CPS. No Distortion. 
BRAND NEW 


MICROPHONES Excellent BRAND i 
Description Used NEW 
Carbon Hand Mike.....$5.45 $7.95 q 
Carbon Throat Mike,.. «33 


ype . 
Carbon Mike . 
Handset 


Description 
High Impedance. 
Low Impedance 
Low Imp. (featherwt.). 
High Imp. (2 units)... 
y o>- -307A Cords, with PL55 plug 

and JK26 Jack 

fo ee 


BC-442 ANTENNA RELAY 


Wonderful Value! Consists of 34 amp 
2” RF Am t 


scal 
"switching relay, 


in aluminum 
ise with associated compo- 


ALL RAD-TEL TUBES 


BRAND 


DIRECT FROM FACTORY 


®@ Quality © Performance @ Dependability ¢ Same Day 
Service @ Full Year Guarantee ¢@ Individually Boxed 


Quan. Type Price Quan. Type 
-65 


bAX4GT 
1A7GT 61 6AX7 
A 62 6BA6 


1LA6 ° 6BE6 
1LC5 59 6BF6 
-79 6BG6G 
1LN5 59 6BH6 
IN5GT -67 6BH8 
— 58 6BJ6 
5 62 6BK7 
184 59 6BL7GT 
185 -51 6B 
1T4 58 6B96/ 
175 -59 6c 
1U4 -57 6BO6GT 
1U5 -50 6B97 
1X2B -82 6BR8 
-96 6BY6 
2D21 1.20 6BZ6 
3A4 -45 6BZ7 
3A5 -85 6C4 
3AL5 -42 c 
3AU6 -51 6CB6 
3AV6 41 6CD6 
3BC5 54 6CE5 
3BE6 -52 6CF6 
3 -55 6CG7 
3BY6 55 6CRE 
3CB6 .54 6CM7 
3CF6 -60 6CS6 


NEW— 


Price Quan. Type Price 
8A -83 


12AL5 45 

1.51 12A95 52 
65 12AT6 43 
87 12AT7 76 
62 12AU6 50 
85 12AU7 60 
91 12AV6 41 
74 12AV7 75 
12AX4 67 

1.25 12AX7 63 
1.05 12AY7 79 
95 12B4 63 
-78 12BA6 50 
-54 12BA 84 
54 12BD6 50 
97 12BE6 53 
43 12BF6 44 
.39 12BH7 73 
12BK5 70 

1.42 12BL6 6 
54 12B96GT 1.06 
64 12BY7 4 
60 12BZ7 75 
51 125 56 
66 12CA5 59 
57 12CR6 54 


Lé 2 

4B97 %6 6H6GT 58 12SA7M .76 
4BZ7 96 6J5GT .51 2SJ7 .67 
5AM8 79 656 67 12SK7GT -70 
5ANB 86 6K6GT 53 12SL7GT .80 
sAgS 52 44 12SN7GT 64 
A .80 84 12SQ7M .64 
58K7A 82 6L7M 68 12SR7M 49 
5BR8 -79 6$4 .48 12V6GT .53 
5CG8 .76 6S8 -76 12W6 69 
5CL8 76 6SA7GT 2x4 .38 
5J6 -68 6SD7GT 41 19AU4 -83 
81 6SF5GT 46 19BG6 1.39 

5U4GB .60 6SG7GT 41 9T8 -80 
5U8 81 6SH7GT 49 19V8 -79 
5V4 .71 6SJ7GT 64 25AV5GT 83 
5V6 56 6SK7GT 62 seegeer 1.11 
.78 6SL7GT -80 25¢ -53 

5Y3GT .40 6SN7GT 62 25CA5 59 
5Y4 -51 6SQ7M .55 25CD6 1.44 
6AB4 46 6SR7GT .45 25CU6 1.11 
6AC5 69 6T. ‘99 5D96 1.06 
6AC7M 86 6T8 80 25L6GT 54 
6AF4 -97 6U4 70 25W4GT -62 
G5 -59 6u8 78 25Z6 66 
6AG7M 99 6V3 1.25 35B5 .60 

cs é 
6AQ95 50 6X5GT 46 35Z5GT 52 
6AR5 55 | 6X 7 | 5085 .60 
6AT6 43 a 2 50C5 53 
6AT8 79 7A8 “68 50L6GT .61 
6AU4GT 82 JAU7 61 7OL7 97 
6AU6 -50 7B6 69 80 .69 
6AU7 -61 7C7 59 807 1.39 
6AU8 87 7F7 79 866A 1.39 
6AV6 .40 7F8 79 117L7 1.89 
6AW8 89 7Y4 69 117Z3 55 
No. 125 Philco WIRE KIT 


TV BOOSTER 


Completely self- 
contained, incl, 2 
—636 tubes—1 
for high chan- 
nels, 1 for low 
channels and selenium 
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and some trimmed. Ali Usable. 
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NO GADGETS! NO GIMMICKS! 
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‘ S0¢ Handling Charge. 


pt. 
For Free Catalog 
Of Tubes and Parts 
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York; and Paul V. Forte of Tower Associates, Philadelphia. 

Although the conversations were general in nature and 
ranged over a variety of subjects, both groups felt that 
much had been accomplished. Since no conclusions were 
reached at this time, it was decided that other meetings 
including more representatives from service should be held. 
Frank Silverman of the Connecticut group assumed the 
post of chairman of the conference and was asked to co- 
ordinate the details of the next meeting. 

Plans for the next meeting anticipated the participation 
of several independent manufacturers, as well as service 
leaders from other sections of the country. 


Three Technical Fairs 

The Texas Electronics Association, Inc., recently an- 
nounced that its Fifth Annual Electronics Fair and Clinic 
will be held in Fort Worth, Texas, on August 2, 3, and 4, 
1957, at the Texas Hotel. Leonard R. Smith of Fort Worth 
is clinic chairman this year. 

Two regional service fairs were held during the month 
of April. In Indianapolis, the Indiana State Electronic As- 
sociation held its first Mid-West Electronic Service Fair. 
Host organization for the three-day event was the Indian- 
apolis Television Technicians Association. Robert M. Sick- 
els, president of both ITTA and IESA, was chairman of 
the fair committee. 

The Council of Radio and Television Service Associations 
of Delaware Valley sponsored an Electronic Service Indus- 
try Telerama at the Ritz-Carlton Hotel in Atlantic City. 
This three-day event included a well-rounded series of lec- 
tures and demonstrations as well as exhibits of the latest 
products and service equipment. H. Harrison Neel, co- 
chairman of the Council, coordinated the event. 


The Licensing Front 

A service licensing bill proposed for the community of 
Long Beach, N. Y., was recently tabled temporarily by the 
City Council pending action by the New York State Legis- 
lature on a similar bill which it was considering. The Radio 
Television Guild of Long Island, which has endorsed li- 
censing on a state-wide basis and is supporting the licens- 
ing measure currently before the State Legislature, had 
also endorsed the proposed Long Beach ordinance, with 
reservations. 

A proposed TV Service Ordinance for the City and 
County of San Francisco, Calif., was recently placed before 
the San Francisco Board of Supervisors. The ordinance, 
which covers only the installation and servicing of TV re- 
ceivers, would require the licensing of businesses as well as 
technicians engaged in the activity. It would provide for 
three categories of effort: Television Service Dealers; Cer- 
tified Television Technicians; and Apprentice Television 
Technicians. 


Trade-Mark of Service 

Edward O. Roehr, president of Spee D. Servus, Inc., re- 
cently announced that the association now has approved 
members in all 48 states as well as Hawaii and Canada. 
The Spee D. Servus organization is a non-profit corpora- 
tion whose purpose is to publicize and promote its unique 
name and emblem as a trademark for qualified independ- 
ent service shops. Its national promotion program is de- 
signed to create the same confidence and respect for its 
member shops as that enjoyed by the brand-name set 
manufacturers. 

Head of the Ed Roehr Radio Co., in St. Louis, Mr. Roehr 
uses the distinctive name and emblem in connection with 
all of his advertising and promotion. He claims the cumu- 
lative advantage of the Spee D. Servus name and emblem 
used by thousands of shops in all parts of the country will 
be tremendous. Each member, he says, will automatically 
gain prestige and distinction from the advertising done by 
all of his fellow members in the organization. 


Technicians and Business 
Karl Heinzman, president of the Television Service As- 


sociation of Michigan, recently spoke at a monthly meet- 
ing of the fast-growing Electronic Service Dealers Asso- 
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ciation of Western Pennsylvania in 
Pittsburgh, Penna. 

The TSA president told his audience 
of service dealers: “We live in a day 
and age where we no longer swap a 
bushel of potatoes to shoe a horse. We 
live with big business, therefore we 
must set up our own standards. We 
cannot do it alone. 

“Your Pittsburgh association has ac- 
complished almost as much in four 
months as it took TSA of Michigan six 
years to do. In regard to membership, 
you are all both technicians and busi- 
nessmen. You must help one another; 
visit with one another. In this manner, 
your membership will grow. 

“We live in a complex society and 
we must recognize certain forces that 
seek to dominate us and our busi- 
nesses. If we protest on the one hand, 
then we must be strong enough to en- 
force it on the other hand with collec- 
tive action. 

“The morning I arrived in Pitts- 
burgh, I took a trip around your city 
and found evidence of what you had 
mentioned—that some of your distrib- 
utors are not really distributors but 
glorified retailers. That is something 
that certainly needs correcting. I have 
information that one of those people 
is shortly to become a retailer in fact. 
No manufacturer should sell to them 
at distributor prices when they com- 
pete with you for retail business.” 


ESFETA: Captive Service 
At its February meeting, ESFETA 
delegates adopted two resolutions deal- 
ing with competition from captive 
service. In the first, ESFETA went on 
record commending the P. R. Mallory 
Co., Sprague Products Co., Tung-Sol 
Electric Inc., Raytheon Manufacturing 
Co., Sylvania Electric Products Inc., 
and CBS-Hytron for the support they 
have given independent service in the 
controversy over captive service. In 
the second, ESFETA went on record 
to the effect that it does not condone 
competition at the factory level. 


Head of New Group 

Harry M. Andrew of Delaware Wa- 
ter Gap, Penna., was unanimously 
elected to serve as president of the 
Pocono Electronic Service Association, 
recently formed by a group of radio 
and TV service dealers in Pennsyl- 
vania’s Pocono mountain region. Augie 
Lockwith, of East Stroudsburg, was 
elected to serve as secretary. 


PRSMA Officers 

The Philadelphia Radio Service 
Men’s Association announced the slate 
of new officials elected to serve for the 
current year. Re-elected to the office 
of president was William L. Poole. The 
new vice-president is Fred Cohen. 
Other officers include A. P. Greben, re- 
cording secretary; William P. Humes, 
treasurer; and Leonard Shaw, corre- 
sponding secretary. Re-elected to the 
board were William Royal and Rich- 
ard G. Devaney. Others now on the 
board are John Brozenske, Samuel M. 
Brenner, and William Abbott. -3}- 
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HOBBYISTS...EXPERIMENTERS! 
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Compiled by the Editors of POPULAR ELECTRONICS 


LEARN HOW TO BUILD: 


Your Own AM Hi-Fi Tuner 
Thermistor Fire Alarm 

Electronic Gardening Gadgets 

A Device That Kills TV Commercials 
Electronic Toys 

Geiger Counter 

Transistorized Light Meter 
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PLUS DOZENS OF OTHER HANDY, EXCITING ELEC- 


TRONIC DEVICES 


BUY YOUR COPY OF THE 
ELECTRONIC EXPERIMENTER’S HANDBOOK 


ON SALE NOW 
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Price: $1.00 


Ziff-Davis Publishing Company 
366 Madison Avenue 
New York 17, New York 
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ELECTRONICS LABORATORIES 
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ENGINEERING COLLEGE 
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San Francisco, Calif. 
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get at Healds under expert instructors. 


Bachelor of Science Degree, 27 Months 


( Electronics Engineering (B.S. Degree) 
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[] Television Technician (9 Months) [) Color TV 
[) Electronics Technician (12 Months) 

Heald College ranks FIRST West of the 
Mississippi in "Who's Who in America" 
Approved for Veterans 
DAY AND EVENING CLASSES 
Register Now. Write for Catalog. 

(No Obligation.) 
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1434 St. Catherine St. W. 
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get... All The Cash 
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P. O. Box 151R No. Hollywood, Calif. 
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Challenge to 
Civilian Inventors 


Inventors Council issues call to 
“‘free-lancers” to help solve nine 
problems baffling armed services. 


HE National Inventors Council of the 

U.S. Department of Commerce has is- 
sued a call to all freelance inventors to 
try their hand at tackling nine “blue 
sky” problems confronting the armed 
services. 

The problems have been described as 
“blue sky” since the council feels that 
it will take imaginative, sky-is-the-limit 
thinking to solve them. According to 
John C. Green, director of the Office of 
Technical Services and the Council’s 
executive director, “The man who cracks 
one of these puzzles won’t be bound by 
traditional barriers between sciences. 
He may have to be the modern equiva- 
lent of an Edison or Marconi—or even 
a Houdini”. 

The Council is the official clearing- 
house for all inventions of potential 
value to the government. 

The nine new problems which civil- 


ians are being asked to tackle include: 


1. Non-magnetic compass: This must 
be a device small enough to be carried 
by a man on foot. It will be used to de- 
termine true north, independent of the 
earth’s magnetic field. Better still, it 
should enable a man to determine his 
position accurately. 

2. Explosive mine detector: A method 
for locating explosives buried at shallow 
depths below the earth’s surface. Pres- 
ent detectors locate the explosive’s con- 
tainer or signal the presence of a hole 
in the ground. 

3. Method for converting light into 
electrical energy: An invention which 
will convert a small amount of light into 
enough electricity to operate electrical 
equipment. Far greater power output 
is needed than has yet been supplied by 
solar batteries. 

4. Snow track eraser: A_ practical 
means of destroying the tell-tale tracks 
of men or vehicles across snow fields. 
Object is to restore original contour of 
snow field to avoid air detection. 

5. Destructive wave or ray: Equip- 
ment of usable size capable of produc- 
ing death rays effective at 500 yards 
without excessive power input. Investi- 
gations so far indicate that a completely 
new approach is needed. 

6. Universal track: A new method of 
traction for land vehicles for use on 
all types of terrain. Present steel tank 


tracks wreck paved roads. 
7. Radical method for unloading 
ships: New means of quickly discharg- 


ing large quantities of military supplies 
from commercial or military vessels, 
either over the beach or at dockside. 

8. Vehicle blackout devices: Inven- 
tions to mask the light, noise, and ra- 
diation from combat vehicles operated 
under cover of dar 

9. New type of communication: An 
ingenious new method of transmitting 
intelligence, non-detectable except by 
the desired receiver. The military is 
seeking a new principle which does not 
use electrical impulses, electro-magnetic 
waves, or sound waves. 

There is the challenge. Any practical 
ideas on any of problems will be 
welcomed by the Council. Send “solu- 
tion” to the NIC, U.S. a of 
Commerce, Washington 25, D.C. -—3)- 
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A Portable 110° 1V Set 
(Continued from page 64) 


on the floor of the cabinet. These sup- 
ports can be seen in Figs. 1 and 2. 

Note has already been taken of the 
manner in which troubleshooting can 
be facilitated on the automated board: 
if light is allowed to shine through the 
board from the printed-wiring side 
and the board is viewed from the com- 
ponent side, tracing out circuit con- 
nections is made quite easy. 


Future Possibilities 


The receiver under discussion is, 
without question, a definite step for- 
ward in the unending search to find 
ways of decreasing receiver size in 
relation to picture size. Since the 110- 
degree tube is now a reality, why not 
develop, say, a 130-degree tube? To 
answer the question indirectly, it may 
be pointed out that, as the deflection 
angle increases beyond the present 
point, the rate at which other prob- 
lems are aggravated is accelerated. 
For example, if the deflection angle 
were to be increased to 180 degrees 
with the present method of scanning, 
an infinite amount of power would be 
needed to deflect the beam and the 
yoke would have to be positioned on 
the screen of the cathode-ray tube! 
A new way of scanning would have to 
be found before such a flat-plate tube 
would be practical. 

Also note that, with the exception 


of weight reduction, such a flat tube 
would not offer any great advantages 
for use in a portable receiver unless 
there were further improvements in 
the field of component miniaturization. 
Relatively small increases in the de- 
flection angle would present problems 
that engineers would doubtless be able 
to overcome, since these problems are 
basically similar to those encountered 
as the deflection angle has been in- 
creased. However, economic dilifficul- 
ties become important as associated 
components used with the tube and in 
the set must be redesigned. 

Other approaches to reducing the 
size of the picture tube include elim- 
ination of the ion trap, which would 
take about one inch off the neck of the 
tube. This is made possible by the 
aluminum coating on the rear surface 
of the screen material, which can pre- 
vent ions from damaging the screen. 
However, other harmful effects of 
“free” ions in the tube are possible. 
These ions may poison the cathode, 
with detrimental effects on emission. 
More careful life testing must be car- 
ried out to explore such possibilities. 

Of course, there are other interest- 
ing possibilities for future size reduc- 
tions. Perhaps the yoke can be built 
into the tube envelope, thus bringing 
it closer to the electron beam and in- 
creasing its sensitivity. It may also 
be possible to mount the electrode as- 
sembly at some angle to the screen 
other than the now accepted one of 
90 degrees. These possibilities are for 
the future. 
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Noight: 33 435 inches. 


Shippi ~ By 2 Ibs. 


RN-S-12E-27097 x-126. 
Belmont. Raytheon 12E-23939, 
265106-1. Airline, Coronado, Firestone and Trueton 


24” TUBE FLYBACK 


Concord’: 

Serviceman’s $ 9 
EACH 
Merit Suey, : HV-O7. 

ang ao te 2S to 13 Kv. 

conventional tubes (6CD6, 


fs FLY-1-9251-RN-S. 
shipping 
Regularly Sold for $10.50. 


POPULAR REPLACEMENT 
FLYBACK TRANSFORMERS [Jf 


New: Replaces 
Farnsworth, Silverton, 


B pi : wie 300 Vi age 
Bcost-800 Voits. \° 
Mounti Centers 1144” x 2”. 
Height: 35%". x 


ee 


Stock No. FL-048-RN-S 
Shipping Wot. 4 ibs. 
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18135 DELCO SELECT-O-MATIC RADIO Baa URC NS LOF 
©9 TUBES*12 VOLT*6 VOLT concorp srecia, | MARKE - 


General Motors Finest Radio 8 95 ae : Fidelity arm for 33, RPM 
, records. - 
© Ideal for Cars, Boats, Trucks, Tractors, Farms, BE itai “so, Meiahted | turnta- MODEL 72 
Summer Camps @ Push-Pull 6V6 Output! © 9 Tube mall ao 4 type. Push button selection. ostecord tH 
a a it 
i 


Circuit © Extended Range 6” x 9” PM Speaker Reg. Cost 125.50. Almost 
b are ¢~ — “see " Boe Tone ne A NCORD'S WHOL 
ensitivity Controls @ Signal Seeker Tuning an 
©@ Manual Tuning TOO! Use g BB corm =en ts 
Stock No, DEL 9-612 mae? Drop. Price $3.95 extra i NEW 4-speed 
Be ee ese es Cele D etic tana ee ee ee ey 16% | 45 
3 


8-TUBE “DELCO PUSH BUTTON AUTO RADIO _ 2es. $125 “33% | 738 


Has 5S Push-Buttons in addition to manual tuning contro!. Tube ti 
| ogy +2 2—6V6G, 1-—6SQ7, 1-—6SA7 and 1—O0Z4. Wide range tone aon, 95 1 Aut +i 
poeemrote with owners’ installation manual, all necessary hardware, brackets and 1 Artome o 
anger 
With tubes, tess escutcheon, Sh t. 191 : 
be mig B= A a Pg. Wg bs. For 6 fod #4, 8 Operation w ith Famous 


CROSLEY ‘oS oSozs $3 DELUXE “264, 


Steck #WEB- 4 
RN-5 


Famous over 
MODEL 


Transistor ISOPHON t Sena eer fae” Medi OB har eas mwice, - 


wit 2 Precious mate 
Book Radio Stock AL St a Uses 3 lowers precious records on air 
ELECTROSTATIC TWEETERS Ho 792:"4'3 Mil Woedies. “output ts 3 Ml Gusnion to Surneapie. 
P ots of 3 $s. Response: ter 


Fit cic sofa, i bid pce ecisier’ Gees: g New 1957 COLLARO RC 456 ! 


mounting Ea. Singly $3 

4 87 roung—iam. § 4-Speed Record Changer 
Gancord's siete thie hot ——Diam. 1.97x30 om UNIVERSAL TYPE 

your 

amazingly low! You. “will 1 Steck No. sTHBsi6 Soring, Counter  Saianced 
tone of this radio. The eumedoowee Binding ore .- ee aes tee i ae 
in genuine leather is made in a book for a tb “pons 
A special automatic switch starts radio " Features: 
Get aes ; % ae ised. Small enough to at 4 Sool Sanne Re- 


in ket. 
Sora. Na fonatly” ¢ for $54.50. CONCORD’S $000 to. 


Low, Low PR 2 ans 
(hese Batteries) y a 900 “4 $2.95 Singly—Lots of 3 
Stock Compact Space © au au am Gm Gn Sn GD Om Se Oe 


No. BUK- RAD-RN-S, Shipping Wet. = Ke! wes G 
4-SPEED PHONO-MOTOR 


ro 


less cartridge, 
with plug in shell 


with flip-over cartridge $31.95 
FINEST ENGLISH CHANGER! 


Rugged rumbie-free 4 pole motor, 
Weighted, balanced turntable. 
off » ejects instan- 


Bale ing Gate of 3, $28.50 each 

ries for above— . p 

No. E233, $1.68 (A). 418°"51.75 cw. ’ tole “ariitianes 

Oe oe oe oe ee ee ee ee ee oe es ston 95 
ST B7-RN-S 2 7 


Each 
RPX-050 dated | 
TRIPLE-PLAY version of GE’s ae R $18.00 
M4 ieee and aleromsioes . a a 
played with just one ~— pid UTAH - a 
ange per: 


[= i TWEETER 


able geachacs sult. wees ones "37 Response Beyond Audibility » eee ee ee ee ee 
Built-in Crossover Network » [| concorp is first with this latest ad- 


Sewers owas | es She ee | Ry SAVES YOU SsSsssssss 
CONCORD 50% c Hh \ped ee ait she: Books. a 5 3 og tee . 
OF ious CeRMAN IMPORT Teste Ce: Shep ie, Spezatios nate; the ‘$2, Crete == Finest Quality 
Sa “tn $597 pies erie 3 2818 | 4 Tube Personal 
ILOCA Tt | ey ae oo = — oy Stock gAsr-pm- 95 Sts Portable Radio 


STEREO 7 eee ea. Fully Warranteed! ! 


taneously. : 
Full Manual or Automatic operation. 
intermixes all size records. 

Automatic idler Disengagement, 

Size: 12” x 1314/2”, Requires Si” above and 
258" clearance below 

Stock No. RC-456-RN-5._ 


5 etd _matehed tenses. FLIP-OVER CARTRIDGE! # oe A $149.50 | Imported to. save, you, money. Concord 
Double check the quality 


Full 4 Tube Super-Het Cirevit (i—iR5, 
iT4, i—1U5, I—3S4). 
Full Broadeast Coverage—532 Ke.—1640 Ke. 
Quality 2/2” PM Speaker. 
“‘Hi-Impact” Plastic Case for Added Safety. 
Uses Sane Life Batteries for Economical 
Operatio 
Retracting Handle for Portable Use. 
Your Choice of Colors at No Added Cost— 
Ebony, Maroon, ivory. 
One Piece Chassis, Easily Removed. 
Highly Sensitive Bar Type of ga 

y 


List $99.50 
= om ee ee a ke ee 
= an! nique circuit features push- 


u 
NEW ull coils for minimizing hum 
inductive) often 
moto 


BOLSEY 5 i" 
hole. Requires pre-amp. Freq. 
10-16, . 
B-2 KIT 4 pg ea A sie qvame. apd: 
F2.8, Case & Flash. Sells § RESTON quite znecoro One 
Wet. Th in u 
$ 5 Res. 906.50. Steck Me. ie Peite 2s pg “thie. 7 i, Sects Fast. Gee Your 
CAM-B2-RN47. ia Order In At Once! g Personal Gize: 6%” x 4” 
we BUN, v Sit, TRASE CAMERAS i Fine 3% IPS Tape Recorder Weight with Batteries ome. 1.7 Lb. 


RS 
Write for our prices Before You buy or sell Wide Range Tone Comret” =f Sold Nationally for........$21.95 


Be mom os ame ee oy T-=-=== F 
ine 78 RPM PI » 
—— "CRYSTAL MIKES 111 item. « CONCORD'S S| 395 
on ‘ MODEL 101- _-* . 


Die cast CLOSEOUT PRICE 
(less batteries) 


on —— a . 
gray ename nis 
of st shielded ae Re- ane = vel BATTERIES FOR ABOVE—one eae 
cps. c wt Wil-Gay_U-RN-5 g EVEREADY 935.....09 each; 415....1.75 each 


Re- 
€o- 7000 SPS, Output yg Shippin ow te Shipping Wot. 31 Lbs. — Stock #5 Star RN-5, Shipping Wot. 2 Lbs. §f 
= 3 atid 3 te. Ce ee ee oe ee ee es ee es es es ee es ee ee ee 


Bre Pee WikBaoyy  Soneerere Famous f Your 1957 Catalog Is Ready ... Write for Free Copy 


tsa of 3 $3 a Price, Each __—_—— 


Wsiahy.25 sien" "$3.69 ciate sie“. 52:95 1 CONCORD RADIO CORP. 


s New 1957 Coaxial eee 45 Warren St., N. Y. 7, Dept. RN-5 
! 15” 12” RUSH THE FOLLOWING ITEMS: 


$4095 S4an6e $@45 "> AEREE CATALOG 
1g 10" 9 


0 | AM ENCLOSING + 
Ee ‘emda, fheerier Unie R's ons Slece’ tasiaes < ag Wein O SEND C.0.D. | ENCLOSE 20% DEPOSIT 
2 ak edt eept Snes alae Ss AT SRR RC 8 SSE 


5," a e Sita Shpg. 12 5 
U Seahe SIO gy we tte, ADDRESS ....... ccc eeeeecccecceesecceneereecees 
159 
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ONLY 


BUILD THE BEST— 


knight- 
Kits . 


* 
knight-kits 


* 
knight-kits 


EASY TERMS AVAILABLE 


Kknight-kit INSTRUMENT VALUE 


EXCLUSIVE “IN-CIRCUIT” 
CAPACITOR CHECKER KIT 


¥% “‘In-Circuit” Checker 
% “Magic-Eye" Indicator 
%*% Save Almost 60%! 


Model Y-119 


$1250 
A tremendous aid to speedier, more prof- 
itable servicing—and you save almost 
60% over comparable factory-wired 
units. Permits testing of capacitors 
while they are wired in the circuits! 
Simply press a button and the “‘magic 
eye” shows opens and shorts (not leak- 
age). Checks by-pass, blocking, coupling 
and filter capacitors. Tests for opens 
me shorts on any capacitor of 20 mmf 
ater capacity, even if it is in par- 
alle with a resistance as low as 50 ohms. 
Tests for shorts can be made on any 
capacitor up to 2000 mfd, even when 
shunted by as low as 20 ohms. 734 x 514 
ae. With tubes, wire, solder. Shpg. wt., 
5 Ibs. 
Model Y-119. Net, F.O.B. Chicago $12 


See our Supplement No. 165 for 21 
other kmight kit instrument values 


SUPPLEMENT 
featuring knight-kits 
Send for our FREE Supple- 
ment No. 165 featuring 45 
great Knight-Kits, including 
Test Instruments, Hi-Fi, 
Hobbyist and Amateur kits. 
Write for your copy today. 


ALLIED RADIO 


iniature 
tomic- 

owered 

Battery 


Delivers continuous power 
for at least five years. 


TOMIC energy has come a giant 
| Fa stride closer to casual use by the 
! man on the street with the recent an- 
nouncement of a tiny nuclear-powered 
battery that will deliver useful elec- 
trical current for at least five years. 

It is the first such device to harness 
radioactive materials in a way that 
makes them safe for extensive per- 
sonal use without special precautions, 
say inventors of the cell. Although not 
yet available commercially, the long- 
life battery will eventually be used in 
such products as electrically operated 
wrist watches, hearing aids, miniature 
portable radios, and civil-defense warn- 
ing receivers for the home that can 
operate around the clock for years. 

The atom cell, developed by Elgin 
National Watch Co. in conjunction 
with Walter Kidde Nuclear Labs. Inc., 
Garden City, N. Y., operates for a pe- 
riod of time that is determined by the 
rate at which the radioactive prome- 


jm wiTian OuTPUT 


MAXIMUM CURRENT IN MICROAMPERES 


cel A 


| 4 ae 
| 

Ei Fe oie 
i 


PROMETHUM 147 DECAY PERIOD (1 YEARS) 


Man’‘s fingers loom large holding tiny 
battery which in its shielded form shown 
above is no bigger than a cuff link. 


thium 147 disintegrates. This presently 
scarce isotope, which was reclaimed 
from the atomic bomb “ash heap,” is 
now believed to have a half-life of 
about 2% years. Present high cost of 
promethium 147 will delay commercial 
availability of the atomic cell, al- 
though extensive expansion of produc- 
tion facilities by the A.E.C. has al- 
ready started. 

The two-stage process of producing 
electrical energy within the cell in- 
volves a tiny amount of phosphor, or 
crystalline substance that converts 
into light energy the beta energy par- 
ticles emitted by the radioactive iso- 
tope. A silicon diode, which actually 
operates as a photocell, then changes 
this light into usable electrical cur- 
rent. 

The Elgin-Kidde cell uses a trans- 
parent container of radiation-resistant 
plastic to seal the light source, which 
gives off red and infrared radiation. 
Photocells, of a modified solar type, 
may be connected in various ways to 
produce output voltages from % to 1 
volt, with an output power of 20suw. 
when new, falling to 5 ww. after 5 
years. The present cell is housed in a 
compact metal protective shielding. 

Laboratory samples to date have de- 
livered 20 wa. of current. According to 
present target specifications, a cell will 
be made to deliver 40 wa. of current by 
the use of larger amounts of the radio- 
active material. 


Life performance, 
showing maximum 
currents delivered over 
long period of time. 


SILICON PHOTOCELL 
NEGATIVE CHARGE 


POSITIVE CHARGE 


ANO PHOSPHOR 


POSITIVE CHARGE 


Beta radiation con- 
verted to light acts 
on photocells and pro- 
duces electricity. oo, 


w 


RADIOACTIVE MATERIAL 


V/, 
ake NEGATIVE CHARGE MMW, 
SILICON PHOTOCELL ————_/ 


SECRET OF mye pe chu is 
1001 — tiGHT” 
1m HEART OF Sarren 


PROMETHIUM 147 ATOM 
EXPLODING ATOMS a. ues oF 
JOAKED UP 


muro Usagut ELECTRIC CURRENT 


a. WIRE LEADS OR CONNECTORS 


RADIO & TV NEWS 


WANTED 


Willing to pay cash for Early 
Phonographs with outside horns 


WANT Coronet (illustrated), Double Bell Won- 
der, Victor Types A, D, and O, Monarch Special, 
and Improved Monarch. Also Edison Idelia, Ex- 
celsior, and Treadle Phonographs. Want early 
Bell-Tainter, American Gramophones, Multiphone, 
Multinola, Scott Magazine Phonograph, Peerless, 
Sovereign, Wizard Phonograph, Regina Hexa- 
phone, and Graphophones. Also catalogues or 
old literature on phonos made prior to 1906. 
Want unusual machines and coin-in-slot cylinder 
phonographs. 


A few duplicate Edisons and grapho- 
phones are now available for 
sale or trade. 


Send clear snapshot and full information to 
Box 50 


RADIO & TV NEWS 
366 Madison Ave., New York 17, N. Y. 


YOUR COPIES OF 


RADIO 
z F Vnews 


ARE VALUABLE! 


Keep them neat... clean... 
ready for instant reference! 


Now you can keep a year’s copies of 
RADIO & TELEVISION NEWS in a 
rich-looking leatherette file that makes 
it easy to locate any issue for ready ref- 
erence. 


Specially designed for RADIO & TELE- 
VISION NEWS, this handy file—with 
its distinctive, washable blue Kivar 
cover and 16-carat gold leaf lettering— 
not only looks good but keeps every 
issue neat, clean and orderly. 


So don’t risk tearing and soiling your 
copies of RADIO & TELEVISION 
NEWS—always a ready source of valu- 
able information. Order several of these 
RADIO & TELEVISION NEWS vol- 
ume files today. They are $2.50 each, 
postpaid—3 for $7.00, or 6 for $13.00. 
Satisfaction guaranteed, or your money 
back. Order direct from: 


JESSE JONES BOX CORP. 
Dept. RN 


Box 5120, Philadelphia 41, Pa. 
(Established 1843) 
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"Super-DX" Converter | 
(Continued from page 53) 


be completed before the plate is fas- 
tened to the side rails. The two peak- 
ing trimmers are mounted on the end 
rail section, as shown in the. photo- 
graphs. After the converter is com- 


pleted, the bottom plate is secured by | 
means of the sheet metal screws, sup- | 
plied by the manufacturer, thus com- | 


pletely shielding the r.f. circuitry. 


The assembly and wiring are not dif- | 


ficult but care must be exercised to 
keep the r.f. leads short and direct. 
The r.f. bypass capacitors are mounted 
between the 6BQ7A socket terminals 
and ground. The capacitor leads must 
be kept as short as possible. All by- 
pass units are disc eeramic types. The 
usual precautions with regards to by- 
passing to suppress parasitic oscilla- 
tions also apply. 

Complete data on the output coils 
and the tuned interstage transformer 
is included in Fig. 1. 


To adjust the converter, remove the 


6BQ7A from its socket and apply 


heater and plate voltage to the 6J6 | 


oscillator and mixer. The 6J6 plate 
voltages should not exceed 100 volts. 
Tune the communications receiver to 
24.75 mc. and plug in the 8.25 mc. crys- 
tal. The oscillator signal, when tuned 
in on the receiver, should be very 
strong and may drive the “S” meter 
completely off-scale. For adjustment 
purposes, the carrier level from the os- 
cillator signal should be about “S-9” 
but not full scale. Adjust the oscilla- 
tor coil slug for maximum output at 
24.75 me. 

Now tune the receiver to 16.5 mc. 
The second harmonic of the crystal 
may be heard but should be very weak 
as compared to the level of the third 
harmonic on 24.75 me. If the 16.5 mc. 
harmonic is the strongest, remove 
three or four turns from the oscillator 
coil and re-adjust for maximum out- 
put on 24.75 me. If the coil resonates 
at 24.75 mce., the 16.5 me. signal should 
be at least 50 to 60 db lower in ampli- 
tude than that of the third harmonic. 
There should be a sharp increase in 


output from the oscillator as the slug | 


is tuned through resonance. However, 


the crystal will generally oscillate even. 


though the coil is detuned. 

Now replace the 6BQ7A and apply 
plate voltage to both tubes. Terminate 
the antenna input jack with a non- 
inductive 50-ohm resistor. Connect the 
converter output to the receiver an- 
tenna and ground terminals. Tune the 
receiver to about 3.5 mc. 

A low-level test signal, such as that 
supplied by the transmitter crystal os- 
cillator or a v.f.o. operating on the 15- 
meter band, will be useful for adjust- 
ment purposes. Tune the receiver dial 
for maximum signal indication. Peak 
the mixer plate trimmer for maximum 
signal. The mixer grid circuit trimmer 
will tune broadly but should be peaked 
with the test signal adjusted to ap- 
proximately 21.25 mc. Set the front 
panel r.f. trimmers at half scale. Ad- 


LEARN TV 


the practical way- 


BUILD 4-%ee 
TRANSVision 
“ges or |W KET 


*THIS MODEST INVESTMENT 
gets you started on a most fas- 
cinating project — assembling 
the new “E” type Transvision 
TV Kit in easy stages. For $15 
you get PACKAGE #1 (standard 
first peckage for all new “E” 
kits). This package gives you 
the BASIC CHASSIS and required 


PROFIT 3 WAYS: 
{!\Learn TV 


first-stage TV COMPONENTS, 
with complete instructions. 


[2)Save up to 50% 
When ready, you order the Prepare COLOR TV 
next stage (pkg. #2), etc. ey & 


Shows 8 Great TV Kits: 


EXCLUSIVE: Only Transvision TV K 
are adaptable, to UNF. Ideal = 
FRINGE AREAS. No Previews Technical 


Knowledge required. Write now! 


3 TRANSVision 


Cc THE OLDEST NAME IN TV KITS 
NEW ROCHELLE, WN. Y. 


mame MAIL THIS COUPON TODAY «a = 
| TRANSVISION, INC, NEW ROCHELLE, N.Y. Dept. rn 5 1 


CD I'm enclosing $ deposit. Send standard kit » 
PACKAGE *1, with oll Instruction Material, Balance C.O.D. t 
1 (CD Send FREE copy of your new TV Kit Catalog, 
5 Nome 
' Address 
a City Stote 


at alo 


r 
5 
' 
i 
a! 


TELEVISION 


=Radio-Color TV 
TRAIN IN THE GREAT SHOPS OF 


OLDEST, BEST EQUIPPED 
SCHOOL OF ITS KIND IM U.S. 


Veterans and Non-Veterans—Prepare for a better 
job NOW that offers a real future, too! Get 
practical training in TELEVISION— RADIO 
— ELECTRICITY — ELECTRONICS — (Re- 
frigeration & Electric Appliance Repair can be 
included). Learn on real equipment—no ad- 
vanced education or previous experience needed. 
Lifetime employment service to graduates. 

Finance Plan—enroll now, pay most of tuition 
later. Part time employment help to students. 


Cc! for Big Free Illustrated 
FREE BOOK §3.01."No'salesman will cali. Act NOW. 


B.W.COOKE, JR. FOUNDED 
President ad ~ 1899 
ELECTRICAL SCHOOL 


A TECHNICAL TRADE INSTITUTE OPERATED 
500 S. PAULINA St., CHICAGO, Dept.57-85H 
ELECTRICITY © TELEVISION o RADIO © REFRIGERATION « ELECTRONICS 


| 8.W. COOKE, JR., Pres., COYNE ELECTRICAL Schwa | 

Vanhedbenveedie steerer trade yes | 
Send FREE BOOK and details on: 

0) TELEVISION-RADIO 

() ELECTRICITY-ELECTRONICS 


re 


ALLIED RADIO 


220 MC Model. .$165.00 
2-Meter Model.. 165.00 
6-Meter Model... 165.00 
10-Meter Model. 165.00 


BLACK W 


Calibrated VFO, plugs 

into xtal socket. Specify 

freq. band.......$12.50 

Every model wired for 
IDOW 6 and 12 volts. 


RECEIVER-TRANSMITTER 


Small size and low cost because you use 
your present car radio speaker and your 
own 250-300 V, 180-200 ma power sup- 
ply. Hangs under your dash. Only 5” high, 
6” deep, 9” wide. The Black Widow is a 
very hot 15-tube set with separate super- 
sensitive, super-selective superhet receiver 
built into the same case with the trans- 
mitter which puts 8 W into the air. 
RECEIVER: Low-noise cascode RF stage 
and double-conversion (6 me and 1500 
KC) IF’s. Oscillator stabilized by VR tube 
and balanced-coefficient matched capaci- 
tors. Very-high-Q IF’s. 5687 output. Has 
AGC, very effective noise limiter, and an 
S-meter. Easy Vernier ee 


TRANSMITTER: 2E26 output driven by 
5763. Link coupled and matched exactly 
to 52 ohms with no filter insertion loss. 
6U8 xtal oscillator uses stable, dependable 
overtone circuit. Multiplier and output 
tank use balanced-coefficient matched ca- 
pacitors for absolute stability. Includes 
built-in changeover relay. The S-meter 
switches to become efficient tune-up meter. 
Crystal or VFO plugs into front panel for 
easy frequency change. 

MODULATION: Switch selects either car- 
bon mike or high-Z mike, either crystal 
or dynamic. 6AU6 prea 12AU7 phase- 
inv./ampl. drives P-P GAGS" *s which plate- 
modulate the final. 100% modulation with 


no splatter! 
Engineers Says 


ha d tested master-engineered 
oseled ond minlataraed the bet a 4 ry he 1957. sets and added 1958 improvements gained 


their 


BE THE PROUDEST MOBILE (OBILE AMATEUR IN TOWN WITH THE BLACK WIDOW! 


BENDIX 100 WATT TRANSMITTER! 
FOUR SEPARATE ELECTRON- 
COUPLED OSCILLATORS! 


—— Ey selector 
—— 1 switch 


change the ECO, IPA and out 
ounted on 


| 2-inch 
R.F. output meter. 
ou one knob (center) selects 10-20-40-80 meter bands. 
co 


p verage -* = 
os or experienced ama’ 
HAM or oupertonced emeteu. A TEus = $27. 50 
Excellent condition. Cat. 3861TX15— 
LT 
7 TO 27 MC SUPERHET RECEIVER BARGAIN 
Spreads out into 5 big bands to give easy read- 
able vernier-cranked tuning. This is 
Force’s famous RAX Unit 8. TWO 125) 
RF amplifiers, 12K8 converter, 
2.275 mec IF’s, BFO & 2 
output. 40-Meter 
commercial TTY bands, 
short wave—you get them all! No sweat to 
2 of the bands to 80 and We 
schematic with parts lists and ali 
quencies. Units are in excellent con- 
dition, with tubes, and only 
-2 to 1.5 mc SUPERHET RECEIVER BARGAIN 


Same as above except freq. 5 
200-1500 KC. in 4 bands a 


50 MICROAMPERE WONDER RELAY 


0030 is sealed octal rated 900 uA 


Sigma 8 lug- in. 
sensitivity but actually 420-600 UA. However, if you 
it con screw-in 


remove e can, you find a 

adjustable and can be screwed up for stable, Goan. 
ie SO uA sensitivity which withstands normal vibra- 

tion, or for 20 uA if no vibration will be encountered. 

5000 ohm coil, so vottn sensitivity is 4, & VY v 

and power soneteey Key ? 1212 uW when 

— are oo for 0 uA, Fay - these “ae. 

to tacts ai 


rated for’ 2 A at 28 wie, w 


ou lay 
latching SPDT. “The. moving contact Swill pa nf one of 
the stationary contacts only when coil current flows, 
and go back to the other contact as soon as current 
stops. Upon request with your purchase, we will fur- 
nish our own new tech. bulletin giving design equa- 
tions for using polarized relays in Wheatstone Ri 
, It cost Uncle 
Or your or present 
opportunity teal them! ‘industrial. wueres write for 
still-lower natty price 
Cat. 3OGRYI4RN. Only 
6-VOLT RELAY WITH MANY CONTACTS 
ee sealed Advance is only 154” x 1-7/16" x 


SPD’ 
contacts. Schematic showing pin connections ited 
on the case. Fast acting. 39 ohm coil, New! Industrial 
users: write for quantity prices. 
Cat. 206RY29RN. Only 
Send for our new free bargain relay catalog. 


All shpts. FOB whse. Send 25% dep. with all Eee 
orders. item sub. to prior — nge of price 
without notice. Min. order $2.50. 


ARROW SALES, INC. 


Address & Sa 
» Dept. R., ‘Gnicaes ie, ILL. 
California’ Distributors’ Si 
G. L. Electronics, Inc. 1632 ~ Ag Angeles 
P.A.R.T.S., inc., 8905 San F. Ay Sy Sun Valley 


RECORD CONVERSATION, ANYTHING YOU WANT, 
ANYTIME, ANYWHERE—SECRETLY IF YOU LIKE 


Fine German craftsmanship (and $250,000) went into the engineering of this 
self-contained, push-button POCKET RECORDER used by businessmen in Europe 
and by police all over the world. Easily carried in coat or pants pocket (weighs 


under 2 Ibs.) it records for 2 hours on 


batteries or electricity. Records and 


plays back through speaker-mike (1), and wristwatch mike (2), records through 
suction cup telephone mike (3) that records two-way conversations, and tie-clip 
mike (4). Plays back through earphones (5), radio, phono or office machines. 
A time saver for businessmen, lawyers, doctors. About $289.50. For brochure, 

call MU 2-5837, or write Lincoln Electronics, 1305-D Lincoln Bldg., N. Y. 17. 


RADIO & TY NEWS 


just the 6BQ7A plate trimmer for max- 
imum signal at 21.25 me. 

Adjust the slug of the r.f. amplifier 
grid coil for maximum indication. If 
the 6BQ7A circuit oscillates, rotate the 
r.f. plate and grid trimmers back and 
forth across resonance and adjust: the 
small ceramic neutralizing trimmer 
very carefully until the circuit is 
stable. When the r.f. stage is properly 
neutralized, there should be no oscil- 
lation when any or all of the tuned 
circuits are peaked. To adjust for best 
noise figure, remove the test signal and 
carefully peak each circuit for maxi- 
mum noise. Adjust the neutralizing ca- 
pacitor for minimum noise. When prop- 
erly adjusted and neutralized, the noise 
indication on the receiver “S” meter 
should not be over “S-1” or “S-2” with 
the converter input jack terminated in 
50 ohms. If the noise reading is higher 
than this figure, it indicates regenera- 
tion in the r.f. stage. Increase the 
values of the r.f. bypass capacitors to 
.02 vfd. or add a small metal plate 
between the 6BQ7A grid and plate cir- 
cuits to obtain better isolation. This 
additional shielding was not required 
in the original model. The metal shield 
plate shown in the photographs is to 
prevent pickup of strong signals in the 
eg mc. region by the mixer plate 
coil. 

To match the transmission line to 
the converter input, remove the termi- 
nating resistor and connect the coaxial 
line from the antenna to the input 
jack. Leave the r.f. amplifier grid 
trimmer at about half scale. Tune 
in a steady 15-meter signal and alter- 
nately adjust C, and In, for the highest 
“S” meter reading. In the original 
unit, the best match was obtained when 
the total capacitance across the input 
terminal was about 150 u«fd. The ex- 
act value will be determined by the 
standing-wave ratio of the coaxial line. 

The adjustment of the input capaci- 
tor will affect the neutralization slight- 
ly. After the matching is completed, 
the neutralizing capacitor should be 
carefully re-adjusted as outlined previ- 
ously. 

The heater and plate voltages for the 
converter may be obtained from the 
receiver power supply or from a sepa- 
rate source. Use the lowest value of 
plate voltage which will give good re- 
sults. In the converter shown, the 
6J6 mixer and oscillator plate voltage 
is about 75 volts; the plate voltage on 
the 6BQ7A output section is about 180. 
The over-all gain from the converter, 
as compared to the receiver operating 
directly on 15 meters, is approximately 
35 db. 

Using the HRO-7 and converter com- 
bination, as shown in the photograph, 
thirty-seven countries have been 
worked over a period of several week- 
ends. Many of these countries, in all 
parts of the world, had never been 
heard previously on either the receiver 
alone or when using a broadband con- 
verter. A number of these converters 
have been built by overseas armed 
forces personnel for use with the older 


military receivers. 
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Mac's Service Shop 
(Continued from page 70) 


those old-timers tnat use a large tri- 
angular-shaped piece of cardboard cov- 
ered with metal foil to ground the outer 
coating of the picture tube. The foil is 
supposed to be held against the outside 
of the tube with springs, but the stuff 
on which the foil is fastened had 
warped allowing the foil to pull away 
from contact with the tube. 

“At just certain conditions of tem- 
perature, etc., this foil started to vi- 
brate at a low frequency that gave 
forth a sound exactly like 120-cycle 
hum coming out of a speaker. I’m still 
not sure why the foil vibrated like this. 
Maybe an electrostatic charge was in- 
duced in it that pulled it down against 
the tube coating. When the coating was 
touched, the charge was lost and the 
foil sprang back, only to have another 
attracting charge induced in it that 
forced it to repeat the cycle.” 

“It’s hard to be sure about some- 
thing such as that, but your explana- 
tion sounds logical,” Mac agreed. 

“Curing the trouble was simple, of 
course,” Barney concluded. “I just re- 
arranged the springs so that the foil 
was held firmly in contact with the 
tube, and the hum was gone—this time, 
I know, for good. But if I live to be a 
hundred, I know I'll never forget that 
feeling of absolute bewilderment that 
swept over me when even disconnect- 
ing the speaker did not stop the hum I 
thought was coming from the speaker.” 

Mac chuckled heartily as he said, “I 
can’t help but laugh at how you must 
have felt, but in all honesty I don’t 
think you need be too rough on yourself 
for not spotting the difficulty. 

“It’s the sort of thing you will not 
find in your book under ‘causes of hum.’ 
There is no reason why it should be 
there any more than there is reason for 
the knowledge of this freak possibility 
being tucked away in your mind. How- 
ever, I feel that buried deep down in 
this experience is a sort of lesson. I’m 
not sure if I can put it into words or 
not, but I'll try: 

“In doing service work, it is of the 
essence that you be logical and method- 
ical just as long as possible. We have 
often talked about how much time and 
effort you can waste by being haphaz- 
ard in your troubleshooting. The most 
likely causes of a particular trouble 
should be checked first; then the next 
most likely, and so on. But finally there 
comes a time when you have checked 
and double-checked every logical cause 
of the trouble without getting results. 
Then is the time to cut yourself loose 
from logic and method and start mak- 
ing tests and probing circuits that com- 
mon sense tells you could not possibly 
be the cause of the trouble. That’s what 
you did subconsciously when you dis- 
connected the lead from the speaker.” 

“I suppose the tricky part is know- 
ing just when to abandon logic,” Bar- 
ney observed. 

“That’s right. It should be a last 
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resort, not a form of first aid. The poor- 
ly trained technician is likely to run 
out of ‘logical’ tests much sooner than 
the technician with a good grasp of 
theory backed up by lots of experience. 
That is where a book such as the one 
in your lap comes in handy. It insures 
that no logical cause of the trouble is 
overlooked. 

“But there are still times when the 
best of technicians, armed with all his 
knowledge and his experience and his 
books, comes upon a real ‘dog.’ And 
when I say ‘dog’ I am not referring to 


those small puppies that only look like 
dogs to inexperienced technicians. 
When you meet up with one of these, 
then is the time to go bravely beyond 
logic in your thinking and testing, while 
you maintain every sense keenly alert 
for the smallest clue. 

“Eventually you will whip the 
trouble. Then others will say you 
‘stumbled’ on to the cause, but you will 
know you solved it by stubbornly re- 
fusing to give up simply because the 
difficulty did not yield to routine serv- 
ice techniques.” 


(Continued from page 65) 


ism was felt to be the most logical 
means of eliminating thumb calluses 
and slow operation. 

For this feature, the following 
items, shown in Fig. 4, are required: 
An Allen socket-head cap screw, a 
round washer, a couple of machine 
screws with matching nuts and lock 
washers, and a hand crank. The Allen 
socket-head cap screw used had a %” 
shank and a %." hexagon socket in the 
head. The shank immediately below 
the head was not threaded. The wash- 
er was 1%” outer diameter, %” diam- 
eter hole, and 4,” thick. The cap screw 
head was sawed off 4." down the 
shank—the remaining portion of the 
shank being the same length as the 
thickness of the washer used. 

The %,” shank remaining was then 
pressed into the hole of the washer 
between the jaws of a vise. A series 
of chisel marks was made across the 
edges where the shank and the washer 
met, to further strengthen the bond. 
Two small holes were then drilled 
through the washer -180 degrees apart. 
The washer and cap screw head as- 
sembly was then clamped dead center 
on the face of the thumb wheel, and 
holes were drilled through the com- 
position wheel so as to be perfectly 
aligned with the holes through the 
washer. 

The socket assembly was then fas- 
tened to the thumb wheel with the two 
machine screws, lock washers, and 
nuts. It was not necessary to remove 
the composition thumb wheel from the 
roller chart mechanism to perform this 
operation, although the entire roller 


chart assembly was detached from the 
tester chassis. 

With the roller chart assembly re- 
placed and the tester chassis back in 
its case, the exact spot to drill a hole in 
the side of the case for the crank to go 
through was determined. A carpenter’s 
square was used to do this. A %” di- 
ameter hole was drilled through the 
side of the case, with care being used 
to hold the drill at right angles to the 
side of the case. All that remained 
now was to fashion a crank that would 
engage the %.@”" hexagon socket and 
utilize the %” round opening in the 
side of the case as a bearing to reduce 
any side thrust when operating the 
crank. 

A 2-inch length of %” round brass 
stock, with one end filed down to a 
546” hexagon shape and the other end 
drilled crosswise to accommodate a 
length of %” diameter round brass 
stock (jammed fit) was made up. A 
3-inch piece of this %” diameter stock 
was bent to form a right angle, with 
one leg being 1%” long and the other 
1%”. The longer leg was pressed into 
the hole in the %” round stock, and a 
wooden bead was slipped over the 
short leg. The end of this short leg 
was then threaded and a washer and 
nut affixed to it. 

Figs. 1 and 3 show the tube tester 
adapted to test noval tubes and fitted 
with the removable hand crank. Suc- 
cessful operation of the crank depends, 
to a large extent, upon the care exer- 
cised in positioning the socket assem- 
bly to the center of the thumb-wheel 
face. No less important is the align- 
ment of the crank shaft with the shaft 
to which the thumb wheel itself is at- 
tached. The roll chart assembly itself 
should be lubricated sparingly at all 
points of friction. —30- 


APRIL, JULY, SEPTEMBER Fig. 4. How the parts of the crank fit together and join the thumb wheel. 
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strument may be used to determine the 
maximum frequency which a patient 
can hear. Because of directional effect, 
it can also be used to determine which 
ear has the maximum sensitivity to 
high-pitched sounds. In research work, 
it might be used to determine the men- 
tal and physical reactions of patients to 
various high-frequency sounds. 

Biology: In this field, the device 
should find wide application in study- 
ing the hearing range of animals or 
insects, as well as the effects of high- 
pitched sonic and ultrasonic energy on 
plants and animals. The reaction of 
bacteria or other microscopic life to the 
presence, or absence, of ultrasonic en- 
ergy could offer a field of research. 

Schools: Students and_ teachers 
should find that many of the possible 
applications of the instrument to spe- 
cialized fields, such as medicine and 
biology, will also apply to the study of 
those fields. In addition, the device 
could be used in the physics laboratory 
to study, and to demonstrate, many of 
the basic laws covering sound propaga- 
tion. At high frequencies, reflection, 
absorption, refraction, and resonance 
are all relatively easy to demonstrate, 
for the physical size of the “props” 
needed are small enough to be manage- 
able in the average class room or school 
laboratory. 

One of the most interesting experi- 
ments involving high-frequency sound 
energy is the classical “wine-glass” 
demonstration. A small wine glass is 
shattered by sound energy alone. Al- 
though this one has “whiskers,” it 
never fails to mystify onlookers. 

To perform this experiment, a very 
small wine glass is needed. The glass 
must be thin, and highly stressed. 
The glass is placed in front of the in- 
strument and the output frequency 
gradually increased. As the natural res- 
onant frequency of the wine glass is 
approached, the glass starts to vibrate 
in sympathy, building up to an ex- 
treme pitch, and finally shattering. Not 
all glasses will give satisfactory results 
in this experiment, however, for suc- 
cess depends more on the character- 
istics of the glass than on the source of 
high-frequency sound energy. In the 
“classical” version of the experiment, 
a vibrating violin string served as a 
source of sound energy. 

As the worker gains added experi- 
ence working with this transistorized 


ultrasonic generator, he will discover | 
more and more applications for the | 


instrument. One caution must be ex- 


ercised in its use, however. Some in- | 
dividuals are more susceptible to high- | 
frequency sound than others. Such | 


individuals, if exposed to a high level 
of ultrasonic energy for an extended 
period of time, may suffer headaches. 
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of working area to the present division 
plant and corporate headquarters at 
Fullerton, Calif. ... HI-LO TV AN- 
TENNA CORPORATION has moved to 
new quarters at 1122-26 Newport Ave- 
nue, Chicago 13, Ill....A 150,000 
square foot addition to the firm’s elec- 
tronics plant at Harvard, Ill. is planned 
by ADMIRAL CORPORATION. The com- 
pleted plant will have a production 
capacity of 6000 TV receivers, and 
1000 high-fidelity phonographs daily 

. BERKELEY DIVISION of BECKMAN 
INSTRUMENTS, INC. is planning a 
$1,500,000 expansion program. Ground- 
breaking for the first unit of the proj- 
ect is scheduled shortly on a recently 
acquired six-acre site in Richmond, 
Calif. .. . EPSCO, INCORPORATED has 
announced the expansion of its engi- 
neering and manufacturing facilities 
with the addition of 20,000 square feet 
of floor space to its present 30,000... 
WESTINGHOUSE ELECTRIC CORPORA- 
TION has broken ground for a new dis- 
tribution transformer plant in Athens, 
Ga. The new plant will be located on 
a 238-acre site and will have about 
750,000 square feet of floor space. 

oe ok * 


ED KINNEY has joined the audio and 
Recordata divisions of American Elec- 
tronics, Inc. as chief 

engineer. 

His previous ex- 
perience includes 
work as project en- 
gineer on the first 
instrumentation re- 
corder built in this 
country and chief 
development engi- 
neer on the first commercially success- 
ful instrumentation video recorder. He 
has also worked in the fields of trans- 
mitter installation and the develop- 
ment of electronic test equipment. 

One of Mr. Kinney’s first programs 
in his new position will be the expan- 
sion of the engineering staff to meet 
the demands of the growing line of 
products manufactured by the division. 

* * * 
ALBERT GOLDSTEIN has been named 
assistant sales manager of Radio Mer- 
chandise Sales, Inc. . . . Allied Radio 
Corporation has announced the elec- 
tion of three vice-presidents. They are: 
ARTHUR E. DAVIS, ALFRED W. PRESKILL, 
and ALEX BRODSKY .. . Merit Coil & 
Transformer Corp. announces the elec- 
tion of GAIL S$. CARTER to the board 
of directors and his appointment as 
assistant to the president of the com- 
pany ... DAVID M. GASKILL has been 
appointed manager of industrial equip- 
ment sales for Brush Electronics Com- 
pany ... MALCOLM ROSS has been 
elected president of General Tran- 
sistor Western Corp., a subsidiary of 
General Transistor Corp. .. . PAUL M. 
SAINT-AMOUR, and DONALD R. SIN- 
CLAIR have joined the staff of Keithley 
Instruments, Inc. as sales engineer and 
works manager respectively ... E. V. 
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SPACE has been named to the newly 
created position of manager, equip- 
ment and production development, 
RCA semiconductor division ... Ra- 
dio Receptor Co., Inc. has appointed 
ALVIN HOLMES assistant credit man- 
ager ... CRAIG C. BRITTON has been 
named to the managerial group of 
Arvin Industries, Inc. . . . WILLIAM L. 
GARFINKLE has joined Arrow Elec- 
tronics Inc. as an industrial sales engi- 
neer ... FRANCIS E. ABT will fill the 
post of sales coordinator for Du Mont 
television receivers, high-fidelity phono- 
graphs, and radios . . . Electro-Voice, 
Inc. has appointed OTTO C. DEUTSCH 
as a factory sales engineer .. . WIL- 
LIAM B. VALENTINE has been appointed 
broadcast representative for New Jer- 
sey, New York, Ohio, and the New 
England states for Collins Radio Com- 
pany. JOHN M. HAERLE has been named 
broadcast sales manager ... The ap- 
pointment of TOM BROWN as sales 
manager of the distributor division for 
Oxford speakers, Oxford Components, 
Inc. has been announced by the parent 
organization, Oxford Electric Corp... . 
G. J. FEDER has been named manufac- 
turing manager, RCA semiconductor 
division .. . Datamatic Corporation has 
announced the appointment of LAW- 
RENCE W. KELBLEY as director of manu- 
facturing . . . WALTER W. SLOCUM has 
been elected executive vice-president 
of Weston Electrical Instrument Corp. 

. WILLIAM H. MOORE has been ap- 
pointed a vice-president of Packard-Bell 
Electronics Corp. ... DeJur. Amsco 
Corp. has appointed ERNEST W. GROSS 
general sales manager... WILLIAM 
E. WHITTAKER has been named service 
manager for the receiver division of 
Allen B. Du Mont Laboratories, Inc. 

. CHARLES R. OCHS has been ap- 
pointed administrator, advertising and 
sales promotion, RCA components di- 
vision . . . CHARLES W. SHAW, assist- 
ant to the vice-president, marketing, 
Sylvania Eleciric Products Inc., has 
retired after 26 years with the com- 
pany ... MILAN E. ROBICH has been 
appointed assistant sales manager of 
Sealectro Corp. ... W. J. HALLIGAN, 
SR., president and board chairman of 
the Hallicrafters Co., has been elected 
to the board of directors of the Veteran 
Wireless Operators Association... 
RUSSELL A. SCHLEGEL has been named 
general sales manager, and JOHN R. 
HEMION assistant to the general sales 
manager of Weston Electrical Instru- 
ment Corp., a subsidiary of Daystrom, 
Inc, . . . MICHAEL E. KELLY has been 
appointed Chicago branch manager for 
Sylvania Sales Corp., operators of fac- 
tory branches for the radio and TV 
division of Sylvania Electric Products 
Inc... . ©. LEE BALLENGEE, JR. has been 
named CBS-Hytron regional equipment 
sales manager, Midwest division .. . 
ABEL DeHAAN, JR. has been promoted 
to the position of director of the West- 
ern division, Tracerlab, Inc. ... JO- 
SEPH J. SULLIVAN has been named 
manager of the hearing aid division of 
Zenith Radio Corp. ... The election 
of A. E. BYERS as president, and DR. 
B. W. ST. CLAIR as vice-president has 
been announced by Waveforms, Inc. 
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+100, OOO INVENTORY SALE! 


NEW! COMPLETELY WIRED! 


6-TRANSISTOR 


| RADIO 


POCKET SIZE SUPERHET ° * $34.88 


Exclusive! Cagating aap -TRANSISTOR pocket-size super- 
het radio! NO UBE . » completely transistor ined 
printed circuit » cam rich, full “A and volume, 
unusual sensitivity and selectivity. Su: my eo 
. » attractive shock-resistant case. COMPLETE- 

cD, ready to play, with built-in ferrite ales. 204 

heavy- duty Alnico 5 speaker, 6 hi-gain transistors, sharply 
IF’s, transformer-coupled to push-pull transistor out- 
a for super power. Oper: 

ry (94¢ extra). 


tes on sing 


RY, MAROON. ” BLUE, 
uly x eighs less than a pound! R 
GUARANTEED! GENUINE LEATHER CASE, "$2. 99 addi. 
NOTE: QUANTITY LIMITED ON THIS PURCHASE. BUT WE 
WILL FILL ALL ORDERS RECEIVED BEFORE JUNE ist. 


FREE! AN’ $1 ITEM 
IN THIS AD FREE 
WITH ANY $10 ORDER! 


ANY SIZE ORDER ENROLLS YOU IN OUR 
CREDIT-BONUS PLAN 


WRITE TODAY FOR OUR FREE 


8-PAGE SPRING FLYER 


OF EXCLUSIVE BARGAIN AND BONUS ITEMS! 


Caan SUPER SOLAR BATTERY 


tim 


Leneereortns: famed B2M 
mes 


many 
never wears out! 


2% x “1% “x le” molded case 
w/glass window, Unusual power 
for all sun battery uses. 


REG. $10 


Plug-in type 


WORLD FAMOUS ur © DOLLARBUYS! 


15 ETCHED 2S PRINTED 

circuit KETS, in- 
cluding mica- filled = ee 
ayr™- wt. Ib. 


Pk eg Buy! 
ind. chromed. 
lroads 
plies, mobile. 
CERAMIC 30 Pow 
Cs Densens. Asstd. types, > = RESISTORS. 
mfrs. 30 values, color- coated vitreous. 


corded. Dises, too. Reg. $1 5 to 50w, 35 
$1 S- Wt. '2 Ibs 


CON- 


15 values, 
to 11006 
Reg. 


‘4 CRYSTAL DIODES, 
$ ems EJ Ag gd RESIS- 
Rs. carbofil 


Im, 
£ °- $4 20 values. Wie "aes to on 
‘60 TUBULAR CONDENS- meg; 1 & 

Ib. Reg. $1 


tol” we.’ 

$21. 

fr}. 40 18 ton SOCKETS, 4 
rong. Transistor 

& printed careult, & 


votum 
TROLS. Stnaies. concen- 


TV, some foie, 
Std. shafts. Up to 
meg, Some $2.50 Sach! 
2 PRINTED CIRCUITS. 
le top ies, for 
tranaietor, radio, nove. 
b circuitry. $10 
100 RADIO PARTS in- ™ 
" clu ~ age nae ~ con- 0 a De, CHOKES. vor 
densers, strips, forms. $1 hobby power gpotes. Open 
Wt. 2 Ibs. Reg. 86. frame mtg. Wt. Ibs. "$i 
70 MICA CONDENSERS. ‘h. 


Os $0 STANDARD KNoas. 
Wors bakelite 


plastic. wt. Ibs. 
Red 88. $1 
79, Tepeeeene. sTrRips 


60 XFMRS. & COILS. 

IF, RF, Ant., slug-tuned 
si.  -_ 28 t s! 

3 Ibs $15. 

1. SMALLEST 
bayone ° ty baehi /, Ma 
ture. Wt. 1% Ib. a 34”. Permeability tuner, 
$3.20. * pre-drilled case. 


. instructions. 
EMERSON TUNER. Ba $1 


Hi- ry * igen ag tamed 
ANT. os coils, w/pad TRANSISTOR SOCK- 
ders, e ee 4” plate; w/ for subminiature 
variable tu ning mech., Mica-filled. 
54 0 to 1600 kes Reg. $5. 
40 MINIATURE nani: 10 FP ELECTROLYTICS. 
Asstd, twist-lock units; 
singles, duals, triples. Wide 
variety values, it 2 
Ibs. Res. $12. 
is TUBULAR ELECTRO- 
YTICS. Variety of pig- 
tail TV & 


a its. Radio, 
ay ane wt, 1 Ib. $1 
Reg. 


25 SPRAGUE BS8LACK 
BEAUTIES, molded con- 
densers, .0001 to 0.1 mf, 
asstd. voltages. Wt. 1 
Ib. Reg. 88. 


VEEDER-ROOT COUNT- 
ER. 000 to 999, reset 
Oe For all counting jobs. 
Motor, coils, 
Reg. $6. 


30 DISC CAPACITORS. 
er 


-O1 m 

. We. “ve Ib. sien. so 

2 pe yy MOTORS! 

> 11 VAC, 60 

. 3, 000 tt for fans, 

* Priced to 
Reg. $10 each! 

it. 3 Ibs. 


SUB-MINI 
MIKE 


move 


CRYSTAL 


8,000 ep: 


125 RESISTORS, 14 to 


3 8S. HARDWARE! 
2000 pes. asstd. screws, 


springs, washers, etc. 
Reg. 38. $1 


G-E PREAMP KIT for 
rn 
dia 
ase ° 
1 Ib. Reg. $4.50. 
175-ft. HOOKUP WIRE 
in 25-ft. rolls. Asstd. 
colors, stranding, insulation, 
#18 to 24. Wt. 2 
Reg. $3.75. 
1S ROTARY SWITCHES, 
aa E & Denon 1, 
3, ga mg a aS hafts. 
Shop must! t. DS. 
$10. $1 


Reg. 
LINE coros 
motors, ete. 
2-cond. w/ molded pines. $1 
. 1 Ib, Reg 


10 POLY anes asstd. 


20 AC-DC 
for clocks, 


Reg. $2.50 
8-PC. NUTDRIVER SET. 
Plastic me LY 3/16, 
7/32 %. 5 11/32, %, 
7/16” steel ieahios ig oe 
in — a wt, 1¢ 
Ib. 83 valu 


PNP TRANSISTOR. REG. 
ScooP! Subminiature, 
a ae pee 


Ay /elect. "$1 


5-PC. Twist DRILL 

Ser. 1/16 thru %” 

by 64ths, in graduated $1 
ghaatiy holders. Rec, $4 

1S PANEL SWITCHES. 


RC 
sonal radios. 
da “as 


Scoop! Push, toggie. 
micro, oni Pe power $1 
Wt. 2 Ibs. Worth $17! 


R/C CONTROL SCOOP! 
c hassis e ~-y 4 1 4 _ 
6.3-1.5A fil. xf 
ohm mini control png ~< 
sistors. cond. pot., sock- $1 
ets 2 Ibs. 
oO 3 'P.P. N. ouTPuT 
xXFmMRs. Ly ex e 
= 50B5, SOL 5 & 
} 6V6 to an 3-4 oni  &.. 
rame. t. 2 Ibs. eo 
88 * $1 


UGS & RECEP- 
Fine asst. of 
panel, spkr., 

receptacles, 

2 Ibs. 


O Factes. 
pop, chassis, 
power plugs & 
connectors. Wt. 
Reg. $9. 
18.000-OHM MINI 
LAY. DPDT cont. 
agg! & control seme. 
\% Ib, Reg. $5.50. 


2 Transistor "QUNCER'” 
XFMRS. we x 


Tatios unknown. 


. $8. 

100 COIL FORMS. Wide 

variety sizes, insula- 
tion. Wt. 1 bb. Reg. $1 
$10. 
Oo 5 i a SCREW- 

ORIVERS. ust for 
ne toni mini- hobby work! 
Swivel top, chromed brass 
SSR SSEDSITTR es. 

3 


| PIC-A-TUBE SALE! Any 
ot for $1! — etc. 
, 0 6C4, 


0 6AK5, 
Breck two for 


WORLD'S SMALLEST 8, wet DYNAMIC 
SPEAKER HONE 

Hearing-aid 

$10. aie 


mF ‘ 
available, Reg. a5. $1.99 clear: Cord attached. $3. 99 


3-TUBE AC/DC AMPLIFIER 
Wired! Lawast price ever! 
For Phon P.A. e Sep. 
vol., tone ‘controis. 

Reg. $5 

TUBES, $1.99 extra. 


SCOOP! 12” PM SPEAKER 
Famous make—in orig. ctns. 


Check items wanted. Return entire 
ad w/check or money order, inciud- 
ing sufficient postage; excess re- 
turned. C.0.D. orders, 25% down. 
Rated, net 30 days. Print name, 
address, amount money enclosed, in 
margin. 


LEKTRON 


ie” + liammmreceen an 


133 Everett Ave. 


Chelsea 50, Mass. 


SAVE MORE with KOPELOVE SURPLUS BARGAINS 


<—TREMENDOUS VALUE! RT-7/APN-1 Altimeter Transceiver 420 $ 4s 


to 460 mc. 


14 tubes including 4 acorns. 27 volt Syonmaten: 


Complete with case. New condition. Only............ 
Bo et font Test Transmitter or feng + Pima operated, Crystal controlled. 
9 


330 m 


Battery 


$3.95 
1-95-AM Field Strength Meter—100 to 160 mc. * $12 95 
Battery operated. Clean condition. Only. . 
TS-3A/AP Wave-Meter-Watt-Meter—Cavity tuned. 2400 to 
3400 me. Measures frequency and peak power. 
With cables. New condition. Only 
1-203 Output Meter— 
New condition. 
TS/92 Amplifier Alignment Unit—Crystal detector ee 


Tunes 20-240 mc. Meter ‘or 
ete with cables, 110v 60 cycle. $19.$ 95 
se. On 
residents 


warehou 
% with order, Ohio 
All items subject to prior sale, 


1-1968 Signal Generator—Used with BC-906D. 
powered oscillator. Complete with case. Used. 


By shipped F.0.8. our 
D.'s include 25 i 
add 3% Sales Tax. 


ic range. New—only $14.95. Used 


BC-906D Frequency Meter—144 


to 225 me. 
Complete with case. Only. 
BC-1206-CM Aircraft 


Used, complete. Only 


Battery erates. 


$6. rr 


“vac: $5.00 
400 ke. Operates on 24 vde. 


R-76/ARR13 Aircraft Receiver—200- 
400 ke. Also fixed at 278 ke. Requires 
3.3 ond 200v. New—only $12.95. Used 


Hand operated. With hose and stand 


HEAVY DUTY AIR PUMP—Gauge registers 0-30 ° $5.95 


KOPELOVE ELECTRONICS CO. 


Dept. RN 557, 1919 East First Street, Dayton 3, Ohio 
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CIRCUITS AT 


@ TRANSMITTER 
@ SIGNAL TRACER 

@ SIGNAL INJECTOR 
@ CODE OSCILLATOR 


@ No Knowledge of 
Radio Necessary 

@ No Additional Parts 
or Tools Needed 

@ Exeellent Back- 
ground for TV 


BUILD 16 RADIO 
HOME 95 
with the New DELUXE 1957 2) 
Progressive Radio “Edu-Kit” 
A PRACTICAL HOME RADIO COURSE 
NOW ALSO INCLUDES: 


FR £ Set of Tools, Pliers-Cutters L+ nad 
E Soldering tron, Alignment Tool 


WHAT THE "“EDU- 
The 1957 “‘Edu-Kit” 


tom price. You will learn 
and servicing. You will lea 
ing regular schematics ; 
professional manner; 


metal chassis as well as 
chassis. 
amplifiers and oscillators, 
equipment. 


and Signal Injector circuits 
ate them. You will receiv 
for TV. 


price you pay, only $22 


PROGRESSIVE 

ACHING METHOD 
; The Progressive Radio | 
“Edu-Kit” is the fore- | 
most educational radio 
kit in the world, and is 
universally accepted as 
the standard in the field 
of electronics training. | 
The ‘‘Edu-Kit”’ uses the | 
modern educational prin- | 
ciple of “Learn by Do- 
ing.”’ You begin by build- | 
ing a simple radio, Grad- 
ually, in a progressive 
manner, and at your own 
rate, you construct more | 
advanced multi-tube ra- 
dio circuits, learn more 
advanced theory and tech- 
niques, and do work like 
a professional radio tech- | 


sary to build 16 different 


punched 
In addition, 

including 
hardw: 


ware, tubing, 
Manuals, etc. 
cuit materials, 
special tube sockets, 


alignment tool, 


Tester. The “‘Edu-Kit” a 
tions and the Progressiv 
also receive lessons for serv 


Bie Fidelity Guide, FCC 


All parts, components, 


versal use, the 
house current, 


yours to keep. The compl 


You will learn to trou- 
ble-shoot and service ra- 
dios, using the profes- 
sional Signal Tracer, the | 
unique Signal Injector, | 
and the dynamic Radio 
and Electronics Tester. 
Our Consultation Service 
will help you with any 


of ee e Radio 
Tester lectric 


the Progressive Code Oscillator. 
Receiver, Transmitter, Code Oscillator, Signal Tracer 


cuits, each guaranteed to operate. Our kits 
variable, 

ers, resistors, tie strips, coils, hard- 

metal 


also receive a useful set of tools, 
professional electric soldering iron, 
and a self-powered, dynamic Radio and Electronics 


Cutters . Alignment Tool « 

Book TV Book « Quiz Book « Torbershic in 

Radio-TV club: Consultation Service « FCC Amateur 
mse Training « Printed" Circuitry 

—90-DAY UNCONDITIONAL MONEY-BACK GUARANTEE— 


KIT" OFFERS YOU 


offers you an outstanding 
PRACTICAL HOME RADIO COURSE at a rock-bot- 


radio theory, construction 
rn how to build radios, us- 


how to solder and wire in a 
how to service and trouble-shoot 
radios. You will learn how to work with punched 


the new Printed Circuit 


You will learn the principles of RF and AF 


detectors, rectifiers, test 


You will learn and practice code, using 


You will build 16 


Ss, and learn how to oper- 
e an excellent background 


In brief, you will receive a basic education 
in Electronics and Radio, worth many times the small 
.95 complete. 


THE KIT FOR 
EVERYONE 


young and old, schools and 
clubs, by 

Personnel and Veterans 
Administration for train- 


| ing and rehabilitation. 


One of the most impor- 
tant aspects of the ‘‘Edu- 
Kit’ is the Consultation 
Service which we provide. 
We welcome students to 
send us their problems, 


| whether related to any ¢ 


the material cov 

the “Edu-Kit” course, or 
encountered in other ex- 
periences in the field of 


' electronics, 


You will receive all parts and instructions neces- 


radio and electronic cir- 
contain 
electrolytic and paper 


chassis, instruction 
you receive Printed Cir- 
Printed Circuit > ag 
are and instructions. You 
pliers-cutters, an 


lso includes Code_instruc- 
Code Oscillator. You will 
icing with the Progressive 


Signal Tracer and the Progressive Signal Injector, a 


Amateur License Train- 
“*Edu-Kit” are 


Book, and a Quiz Book. 
ete., of the 
100% unconditionally guaranteed, brand new, care- 
fully selected, tested and matched. 
“*Edu-Kit” 
whether AC 


Designed for uni- 
operates on your regular 
or DC. Everything is 
ete price of this practical 


home Radio o Electronics course is only $22.95. 


TROUBLE-SHOOTING LESSONS 


J. Stasaitis, of 25 Pop- 
lar Pl, Waterbury, Conn., 
writes: ‘‘I have repaired 
several sets for my friends, 
and made money. 
“Bdu-Kit’” paid for it- 
self. I was ready to spend 
$240 for a course, but I 
found your ad and sent 
for your kit.’’ 


Book « ey and Elec- 
Solderi tron 2 Pliers- 
Tester struction Book « 


ORDER FROM AD—RECEIVE FREE BONUS 
ans & CONDENSER KITS WORTH $7 


Kit’ bar ay) — 
neenie” c.0.D. 


4 full 
an ‘28°85 akg paw ag 


Send me FREE niditional informatio: 


. . . Granger Associates has appointed 
DR. WILLIAM E. AYER as vice-president 
and director of engineering, and HUGH 
D. KENNEDY as production manager... 
LINDSAY L. LENHART has been appointed 
a sales engineer for Potter é Brum- 
field, Inc. . . . International Resistance 
Co. has appointed ROBERT L. COLFAX 
sales manager of its Hycor Division. 
ok * ke 


RETMA is again offering its special 
seminar for all teachers of television 
courses. Co-sponsored by the N. Y. 
State Educational Dept., University of 
the State of New York, and New York 
Trade School, the course will be held 
at the latter school, 304 E. 67th St., 
New York City, from July 8 to 26. 
Tuition for the three-week, three- 
credit, 90-hour class is $37.50 for out- 
of-staters and $30 for N. Y. state resi- 
dents. 

Applications and tuition fees should 
be forwarded to Donald H. Stover, 
RETMA Service Coordinator, 1721 De 
Sales St., N. W., Washington 6, D. C. 


oo ca * 


HOUSTON TECHNICAL LABORATORIES 
has changed its name to TEXAS IN- 
STRUMENTS INCORPORATED, Industrial 
Instrumentation Division . . . BECK- 
MAN INSTRUMENTS, INC., and STAT- 
HAM LABORATORIES, INC. have agreed 
to merge the two firms, subject to the 
completion of legal details and the ap- 
proval of shareholders. The transaction 
will involve a stock exchange of up to 
400,000 shares of BECKMAN for all of 
the STATHAM interests ... GENERAL 
PRECISION EQUIPMENT CORPORATION 
has announced that SIMPLEX EQUIP- 
MENT CORPORATION has been made a 
subsidiary of GENERAL PRECISION 
LABORATORY .. . AHRENDT INSTRU- 
MENT COMPANY has changed its name 
to LITTON INDUSTRIES OF MARYLAND, 
INC. This organization is a subsidiary 
of LITTON INDUSTRIES, INC. . SIMP- 
SON ELECTRIC COMPANY announced 
the acquisition by the parent company 
(AMERICAN GAGE & MACHINE CO.) of 
STANDARD TRANSFORMER COMPANY 
. . . GENERAL TRANSISTOR CORP. an- 
nounced the acquisition of an 80% in- 
terest in MAGNE-HEAD ELECTRONICS 
COMPANY, which will operate as GEN- 
ERAL TRANSISTOR WESTERN CORPORA- 
TION ... P. R. MALLORY & CO. INC. 
announces the unification of its bat- 
tery activities into a single operation, 
THE MALLORY BATTERY COMPANY. 
This company is a division of the par- 
ent organization. 


PHOTO CREDITS 
Credit 
. Official U.S. Navy Photos 
Tiffiny Products 
" Wharfedale Wireless Works, Ltd. 
46, 47, BB. okies ews Chrysler Corporation 
Shure Brothers 
. General Electric Company 
Redstone Arsenal 
. Sylvania Electric Products Inc. 
Fresno Amateur Radio Club 
DuKane Corporation 


Page 
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AIREX PRICE IS 


THE WIRIREUITY qiways nicer 


RECORD CHANGER BARGAIN 


LATEST ey arena S CHANGER: Inter- 
mix 10°— Automatic shut-off. 

GERPXO50A dual aneghive reluctance cart. 

duty 4 pole motor. 


eS 4 above—$3.95; ‘Automatic 45 spindle 


NATIONALLY FAMOUS | NATIONALLY FAMOUS 

RELUCTANCE CART TYPE 
OSOA. 

Phire need. 

ords, clip-in stylus, stylus 


Stylus pressure 1. 5 pressure $6.95 


6-8 grams.... 6-8 grams..... 


NEW TECH-MASTER 60 WATT 
AMPLIFIER—PRE-AMPLIFIER KIT 
Only unit of its em on the market. Full 60 watts 

. watt Frequency 20-20,000 cycles 


In a distortion less 
nd Aas at ee 


LP & Swe puxilie ’ 
tuner, TV & tape. Tape output “irom Sulteis ca le 
follower jack. Uses, direct = a coupling, special 
ultra linear output tran wartathe cart load 
control. Uses 12AX7, IaAUT, 6ANB, 5SU4GB, & 2— 
6550. Bass & treble selenium for 
bias supply. Full easy P taearoulbene, 

Size 1012” D x 14” W x Sia” HH... wees 

COVER FOR ABOVE......... reese 


Grommes Hi-Fi Amplifier Kits 


a 19, Sones. t 18 watts peak, Resp. _4 
20,000 1 db. wo & 

Yo Harm. Dist 

plete with detailed 

gy CN Lg on 


hd make, 
sneer, Reg Snag BS aay $24.95 


New 20 watt Grommes amplifier 
kit, mdl. 61PGK, 30 a 

Response 20- db, 
hum—80 db, full jvequalization, & 


a aid ane in- 


sn $59.50 
FM-AM TUNER KIT 


a to assemble. Pretessions! 


woe stages, wee ~ 
automatic 


fre- 


rectifier less 
Sensitivity 6 microvolts for 
0 microvolts on AM. FM selectivi 
w 


Complete with step-by-step ‘ins 


FM TUNER ONLY—$23.95 © COVER—S3. nd 
These units are ideal in combination with any of th 
Hi-Fi Amplifier kits listed above. 


MULLARD HI-FIDELITY TUBES 


6ca? Eets2 ish ter 
om oa [ee He BB 


ELs4 68Q5 s 
ECC81 12AT7 .601GZ32 SV4; sus 


Nationally Known Utah Speakers 


coaxial, exclusive built-in 
8] 


12 watt cap, 8 

impedance. Reg. 

15” woofer—response to cycles, 21.5 oz. 
magnet, 25 watt capacity, ma? Ses coil, $19. 95 
8 OHMS impedance. oe "aa 95 

5” super tweeter—respon: 500 cps, 25 
watt capacity, 34” voice ha 8 cums ‘i - $7 95 
pedance, with built-in crossover network . bd 


FAMOUS NORELCO SPEAKER 


Model 9762M—12” twin cone coaxial type, full res- 
ran; 35 to 18,000 with- 


TechrMe od with Syivania. A 


4 6 6 smfcrovolt wenaitlvity Au a3 $1 36. 95 
tage 
$147. 95 


t 
speaker and kn $177.95 
Standard Coll Cascode TV Tuner 


Replacement for any type TV set, vs mc, $1 95 
IF. Shaft length 4%" . 
Knobs to match—69¢. 

Seligin Your Own Hi-Fi a SEND us your 
LIST OF COMPON ENTS. We will give you a PACK 
= SS oo ON THEM. Hi ye Yearbook—$1 95 


. 
duty emeee 
ge video amplifier sweep 
circuit « Hi ~ gain Standard 


Lafayette Radio 

. Lockheed Aircraft Corporation 
146........Bell Telephone Laboratories 
160..........Elgin National Watch Co. 


eee eee eeeeee | 


PROGRESSIVE “EDU-KITS” INC. 
0.227 Salen Ave.. Dept. 608, Crositye 3), TI 
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AIREX RADIO CORP. 


64 Cortlandt St. N.Y. 7, N.Y. CO 7-2137 


RADIO & TV NEWS 


Y/ 


e 
RATE: 50¢ per word. Minimum 10 words. July issue 
closes May 0th. order and remittance 
RADIO &. TELEVISION NEWS, 366 “Madison Ave., 


RADIO ENGINEERING 


COMPLETE radio, electronics theory & practice; 
television ; broadcasting ; servicing ; aetehen, ma- 
rine, police radio. 18 or 21 months. Catalog. Val- 
paraiso Technical Institute, Dept. N, Valparaiso, 


FOR SALE 


MONITORADIO, Police-Alarm Receivers, new, 
used. Ladd, 111 North 41st, Omaha, Nebraska. 


SELF-SUPPORTING Antenna Towers. Ladd, 111 
North 41st, Omaha, Nebraska. 


TUBES, 4000—Receiving—Transmitting, $400.00. 
Ladd, 111 North 41st, Omaha, Nebraska. 


MARINE Crystals. Since 1933. Free Literature. 
Quantity discounts. Airmailed. C-W Crystals, 
Box 2065, El Monte, Calif. 


TREMENDOUS Government Sales Now Going On 
—Buy Government Surplus Walkie-Talkies; Ra- 
dio-TV Electronics; Transceivers; Test Equip- 
ment; Oscilloscopes; Radar; Voltmeters—Frac- 
tion of Army costs—Buy Direct from U. 8S. Gov- 
ernment Depots—List & Procedure $1.00—Brody, 
Box 8—RTC. Sunnyside 4, New York. 


TELEPHONE Extension in your car. Answer 
your home telephone by radio from your car. 
Complete diagrams and instructions. $1.25. 4 
ea Co., 734—15th St. N.W., Washington 5, 


EAVESDROP with a pack of cigarettes. Minia- 


CYLINDER and old dise phonographs. Edison 
Conqueror, Idelia, and Oratorio models. Berliner 
Gramophones and Zono-o-phones, Columbia cylin- 
der Graphophones, and coin-operated cylinder 
phonos. Want old catalogues and literature on early 
phonos prior to 1919. Will pay cash or trade late 
hi-fi components. Box 50 % RADIO & TELE- 
VISION NEWS. 


WANTED: Receiver R5/ARN-7, MN-62A Trans- 
ceivers, RT18/ARC-1, AN/ARC-3, BC-788C, I-152C, 
Collins, Bendix equipment, Test Sets, Dynamotors, 
Inverters. We pay highest prices. Advise quantity, 
condition, price first letter. Aircraft Radio Indus- 
tries, Inc., 15 East 40th St., New York City, tele- 
phone LExington 2-6254. 


CASH Paid! Sell your surplus electronic tubes. 
Want unused, clean transmitting, special purpose, 
receiving, TV types, magnetrons, Klystrons, broad- 
cast, etc. Also want military & commercial lab 
test and communications gear. We swap too, for 
tubes or choice equipment. Send specific details 
in first letter. For a fair deal write, wire or tele- 
phone: Barry, 512 Broadway, New York 12, N. Y. 
WaAlker 5-7000. 


AN/APR-4, AN(aee: 9, other ““APR-,”’ “‘ARR-,”’ 
a, ARC-1, ARC-3, ART-13, everything sur- 
plus; Tubes, Manuals, Laboratory equipment. 
Describe, price in first letter. one Asso- 
ciates, 434 Patterson Rd., Dayton Ohio. 


REPAIRS AND SERVICING 


HIGH Fidelity Speakers Repaired. Amprite Speaker 
Service, 70 Vesey St., N. Y. 7, N. Y. Ba. 7-2580. 


TAPE RECORDERS 


DISCOVER our ‘‘Six Unique Services’ and Rock 
Bottom prices on Hi-Fi; Stereo. Write the Silver 
Trumpet, 406R Walnut, Alexandria, Indiana. 


FREE 70-page catalogue of all recorded tapes 
plus informative tape articles. Stereophonic 
Sound League, Inc., 113 West 57 St., NYC 19. 


ture transistorized radio transmitter. 
diagrams and instructions. $1.25. Q. Carrier, 
Co., 734—15th St. N.W., Washington 5, D. C 


2-WAY Wrist Radio with auxiliary long an 
booster. Complete diagrams and _ instructions. 
$1.25. Q. Carrier Co,, 734—15th St. N. W., 
Washington 5, D. C. 


FOR Sale: Brand New PE 135AX Dynamotors 
12 or 24 Volt input, 500 Volts Output at 200 Ma. 
Complete with filter, shock mount & spare brushes. 
$19.95, f.0.b. NYC., North Radio Co., Inc., 62 
Cortlandt St., New York 7, N. ¥. 


DIAGRAMS! Repair Information! Radios—ampli- 
fiers—recorders $1.00. Televisions $1.50. Give 
make, model, chassis. TV Miltie, Box 101RA, 
Hicksville, New York. 


DIAGRAMS—Radios, Amplifiers, Changers, $1.00 
Each, Television Service Data $2.00. Unknown 
Models, Give Tube Layout and Part Numbers. 
Kramer’s Radio —— Dept. 656, 36 Columbus 
Ave., New York 23, N. 


DIAGRAMS for a radios $1.00. Television 
$2.00. Give make, model. Diagram Service, Box 
672-RN, Hartford 1, Conn. 


TUBES—TV, Radio, Transmitting And Industrial 
Types At Sensibly Low Prices. New, Guaranteed, 
lst Quality, Top Name Brands Only. Write For 
Free Catalog or Call Walker 5-7000, Barry Elec- 
tronics Corp., 512 Broadway, New York 12N, N. Y. 


COMPLETE Television Sets $11.95. Jones TV, 
1115 Rambler, Pottstown, Pa. 


2. 00 BUYS 50 resistors 100 ohm to 2.2 megohm. 
W9VTZ, Haunfelder, 900 West Glendale Avenue, 
Milwaukee 9, Wisconsin. 


WANTED 


EARLY battery radios, crystal sets, parts, maga- 
zines, tubes, etc. Paul Thompson, 1300 So. 
Main, Las Vegas, Nevada. 


OLD Cone-Type Loudspeakers; Collector wants all 
makes and models manufactured before 1927. In 
reply write make, model, condition, location, price. 
Box 554, c/o RADIO & TELEVISION NEWS. 


COLOR C.R.T. 15GP22, Write, state price. 
Shirk’s T.V., 1940 Arlington, Toledo 9, Ohio. 


SELL Your Way To Wealth: Wanted: Surplus 
military and commercial aircraft electronics: 
ARN-7, ARC-3, 51R-3, APN-9, BC-348, RTA-1B, 
BC- 788, X-152, L-5, MN- 53, 188-4, BC- 610, cw-3, 
test equipment and All Vacuum Tubes. Top prices 
paid! For fattest checks—sell to REX! Bob 
semett, W6REX, 1524 S. Edris Dr., Los Angeles 
, California, Phone: REpublic 5-0215. 


SSN Electronic Scrap. Highest prices. 
Estimates by mail. Satisfied customers from coast 
to coast. Ship with perfect confidence. Cash sent 
by return mail. Noble Metals Co., Box 1113, Santa 
Monica, California. 


May, 1957 


RECORDERS, Tape, Hi-Fi. Wholesale Prices. 
Catalogue. Klarston, 215 E. 88th St., N. Y. C. 28. 


Tape. Unusual Values. Free 


TAPE Recorders, 
Flushing 65, 


aa Dressner 69-02 R, 174 St., 


RECORDERS Wholesale! Tapes: 1200’ $1.39 ; 1800’ 
$1.85. Towers—155, Philadelphia 5. 


HIGH FIDELITY 


DISGUSTED of ‘‘Hi’’ Hi-Fi Prices? Unusual Dis- 
counts on all your High Fidelity requirements. 
Write now. Key Electronics Co., 120 Liberty St., 
New York 6, N. Y. 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Books sold and 
rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain, Pisgah, Ala. 


INSTRUCTION 


ae for the 5 TOP QUALITY brands 


‘TUBES 


AT SENSIBLE PRICES! 
@ 90-Day RETMA guarantee @ Brand New 
© individually boxed © First quality only 


WRITE FOR LATEST RECEIVING AND TV TUBE 
PRICE LIST, FREE! 
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and many others, over 1000 types in stock! WRITE! 

WE ARE FACTORY AUTHORIZED DISTRIBUTORS OF 
CBS-HYTRON, EIMAC, PENTA, etc. 


2 COLOR TUBE CARTONS 


Keeps your tube stock neat. 
ty parti 


breakage. 
re 


jraphed 

he =k dletinctive tube car 
availabie today. Minimum mantis? 
100 of any one size. ri for 
case lot prices. 
SIZE FoR. eee one 100 
6A “4 1.00 


3:59 
HITE guess Se BOXES 


No printing or 
bove 
low 


TUBE Scag 
White lossy only. Ministacker 
holds id Mini tube cartons; “eT 
otaener holds 10 “G 


INVISIBLE INFRA-RED CL-2 LAMP $10.00 | 
ELECTRONIC EQUIPMENT SPECIALS 


ome 5” OSCILLOSCOPE. Mode! 274A. at less than 
nol’: ce! Exc. cond. 5.00 
s” *Nodeitioscore. Mod 
buy. Clea: 
RCA TV SWEEP G 


R-59. 
’ ct. 12 VDC in. 420 vDe 
~ ma, int. out. (160 ma. cont.)......++«++ 


METHODS of Inventing is a home study course 
designed to teach you how to develop and apply 
your imagination. Everyone can create useful 
ideas. Let us show you how. Send $10 to A. Eng- 
lish, 18 Midwood Rd., Tenafly, N. J. (If, after 
you have completed the course, you are not satis- 
fied, your money will re refunded.) 


LEARN While Asleep! Details free. Research 
Association, Box 610-RT, Omaha, Nebraska. 


DO you want to be a writer? No engineering back- 
ground or writing experience required to be a tech- 
nical writer. Our students earning over $600.00 per 
month before completing course. Write Technical 
Publications Institute, 9022-L, Melrose, Los An- 
geles 46, California. 


ENGINEERING Degrees, EE Option Electronics 
earned by home study. Residence classes also 
available. Pacific International University (Amer- 
ican College of Engineering), 5719-C Santa Mon- 
ica Boulevard, Hollywood 38, California. 


MISCELLANEOUS 


Yumncasurements Co 
30 Ke. deviation. 
condition 


yer + » “— TEST SET. 4 major pcs. in wood 


18.38/AP iGNAL GEN. & 
700 to 9500 Mes. La output pow. 3 to 
to 


$25.00 


e ted. 
. 4 to 5.3 Mcs. NEW, orig. ctns. 
to ay Mes, Used, Excell 
32 VDC input. 


5.00 
SE TESTER. . 79.95 
vive eo ania type Sos" NEW! ah 4 
VTVM POLYMETER. Svivania type 301. NEW! 
VTVM DeLUXE PLYMTR. Sylv. type 302. NEW! 


TS 
WRITE FOR "'BARRY'S GREEN SHEET.'' FREE! 


TERMS: 25% deposit with order, balance C.0.D. 
All merchandise guaranteed. F.0.8. N.Y.C. 
Subject to Price Variation & Stock Depletion 
MINIMUM ORDER $10.00 


DECALS—Trademarks, Service, Sales, etc. Write 
Allied Decals, Inc., 8378 Hough, Cleveland, Ohio. 


BUSINESS cards for TV servicemen. Raised print- 
ing. Free cuts. Polart Company, 20115 Goulburn, 
Detroit 5, Michigan. 


B ARRY ELECTRONICS 


A . N.Y. 12, N.Y. 
HE Srogdwat, Sore. & Phone Service 
theard! WaAlker Seen 
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“TAB” Tubes Tested, Inspected, Boxed 
Gtd. No Electrical, Mechanical Rejects 
80 +6 AT6 ° 7 


OA2 d 8. 7 \a 39 
oB2 .72 68K7 -99 | 12AT7 117N7 1.98 
3 q BL7 1.95|12AU6 117Zz3—w69 
003 80|68N6 1.0 AUT . 117Z6 1.10 
oz4 50|68Q6 1.1 AVE . 2C22 20/$1 
1a7 1.00 68Y6 7 AV? .99|7193 20/$1 
183 -78|68Z7 1.2 AX4 .99/9LP7 1.00 
1s +68 | 6C4 4 AX? .79/434A_ 2.00 
1L4 -82 | 6CS 6 84 .95 | 2C39A 11.00 
INS .89 | 6CB6 180 12B8AG6 .65/2C5i 3.00 
RS -78\6C06 1.4 BAT .99/|2D21 68 
s4 -78 | 6H6 5 Boe. 2E24 3.00 
ss -68 635 58 SEG. 2&26 3.00 
4 .78 | 636 5S sF6. 2v3 68 
us -68 6K6 159, 128H7 . 3023 5.00 
us -89 | 6K7 x | BY7 1.00/4-65A 15.00 
X2Aa 68 | 6L6 4.2 BZ7 .99/4-125 32.00 
3Q4 .68 | 6N7 -99 12CU6 1.45/4-250 35.00 
Qs 86 | 684 59 L6 ’ 4€27 7.00 
$4 -68 | {99 12SA7 .69) 4PRE6O 35.00 
v4 .99 | 6SA7 .69 1258G7 .89 4K150 19.00 
aw4 1.1 S87 1.19.12SH7 .89/|4X250 35.00 
R4 1.25 | 6SC7 89 SJ? .75| 4XS00 43.00 
u4 .59 | 6SG7 -79 128K? .75|S58P1 1.00 
va -89 | 6SH7 -69 7 .69\S8P4 1.00 
Y3 -59 | 6387 69 12V6 -79 | 246 2.00 
5AB4 159 | 6SK7 72 x4 -55 38ST 4.00 
BACT -79| 6SL7 -89 198G6 2.15|/100T 7.00 
5AG7 189 | 6SN7 -72|19T8 1.16/250T 20.00 
AWG 9 7 -74 258Q6 1.39|/388A 1.00 
.69 | 6SR7 -79 | 25.6 -72|450T 43.00 
-59/6TS 98 25w4 -77| 717A -25 
.66|6US 83  25z5 -72 | 801 4/33 

-99 6U8 -98 2526 -75 | 807 1.29 

3.00 | 6V6 1.39 |EL34 3.49/808 1.00 

49 6we -79 | EL37 2.49/ 809 3.00 

1.29 | ewe -89 | 35CS5 -59|810 10.00 

1.19 | 6x4 -39 | 35L6 -$9 811 3.00 

-59| 6Xs -49'35w4 .52/812 3.00 

-79| 6X8 -99 | 35Y4 69 | 813 8.00 

.59 | 6Y6 -89 | 35z5 -57| 814 3.00 

1.00 | 7A7 :79 | 50A5 69 | 815 2.00 

69 | 7A8 -72 SOBS -69 | 826 -50 

7.00 | 704 -69 | S0CS 69 829 8.00 

-69 | 7CS -79 | SOLE -69 | 832 6.00 

59 7F8 1.20 | 50x6 -89 | 837 1.35 

1.08 | 7N7 89 KT66 3.29/ 866 1.20 

69 | 7Q7 99 75 895879 1.20 

2:50|/12AL5 .59 77 3/$ Seei 2.85 

:79 | 12AQ5 78 ti 5 3.90 

for Complete Tube ! Discounts on Buyers 
"TUBES WAI TED! BUY! SELL & “TRADE. 


+ - 


KITS! KITS! KITS! 


All Kits Contain Most Popular Values & Sizes 
35 he aang Resistors 35 ay Resistors 
18 Swite 75 Mic 's 
3 Sonnioler Transf. 6 crystal Diodes 
150 Carbon Resistors 250 40 Hookup Wire 
42 Panel Lamps 00 Fuses 
12 Electrolytic Cond’s 100 +n Cond 
15 Volume Controls 18 Rotary Switches 
36 Tube Sockets 6 Crystals & Holders 

’ 6S Inductors & Coils 
SO Tubular Gosiate $ : 
Microswite 
500 Lugs & & 10 Wheat Lamps 
10 Bathtub on ‘Cond’ s 40 Insulators 
5 Lbs. Surprise Kit 8s re Resist to 


10 Xmit Mica cond’s 
BUY 10 KITS GET ONE rree: EACH KIT 99¢ 
NEW IMPROVED **TAB" HI-FI SPEAKERS 


With er ey Ticonal Alnico 5 Plus 
Magnet, 4 to s V.C. 
15” TRIAX, 25 watt, "20-20, 000 Cycles. 


MODEL FISH3SXM . . «eww eee een snns $36 
12” TRIAX, iis Watt /40-20,000 Cycles. 
EE OME son ser acad nee eee id 


Te” COAX. 20 Watt/35-16,000 cys. 
Sonotone ae COAX /40-14000 Cyc $19. ii 
—" FINEST HI-FI RECORDING TAPE 
1200 Ft.—7” Reel 4S gy Lots 
Money Back Gtd. o of 12 
Highest quality controlled plastic base 
ta ro-Sheen s. 


ie by new Fer 
Precision coated & Slit. Gtd onstant 
output. plice Free. eq 4 P 


New ist Quality ‘‘Mylar’’ 2400 Ft.—7 
Shee n Processed Recording Tape @ e. 49; 2 ‘tor “p12 


ORIGINAL BOXED G.E. PHONO CARTRIDGES! 


D)..- " 
Ser03 15) $1.65; RPIOOS or 004 <b) $8.48 
TRIDGE LP or 78 SINGLE (D) 


" ARC 5 AND 274 bs ene , 
1400 


on 
5.95 


4° 
!! DYNAMOTOR SPECIAL !!! 
one Pe 425VDC @375Ma New & Tested @ 88 
‘or ° 
*“Dumont’’ TV-Hi-Fi-Lab Hi-Lo-V Power Supp for 
. y, Sm Hiv 


livers 20 to 30KV Fully Regulated, 3 ibe V’ 
ator la 3% Regula 420VDC @ 350ma ood. 
6A Fil. 13 Pubes 2/5U4, 2/6SN7, 2/ L5 


2/1B3, OAR. WE. , 6837, input 117V/é 10/ 
RA119 for id Dia; —s {3 1a 386 
WRITE yor ear BAIN CATALOGUE. 


lst class image converter viewin; 
Hi-sensitivity, simplified desi, . 
Willemite screen. Hi Resolutidn. Tube & 
Data. -Special @ $4.75; 2/39 

Snooperscope Power 
Mode! P$2001—4500VDC—iIn Cabinet. 1.95 


ELECTRONIC FLASH! 
60ws 


Ow 
AC & Batteries* = in one case, 
erful, compact. Guide # Color 
00+. ycles seeds. Lim 
ited Uses $24 Condsr 52! SNFD /450WV. 
*Two ATTERIES not included, _ Mtra $s Ea. 
TRANSISTORIZED PHOTOFLASH SLAVE 
COMPLETELY BUILT READY TO OPER 
C'POPULAR TLecrmonies APRIL 5 led 
PFS9B Built Ready to Flash 


Prsox Ubulia “Ki ) sppebpeprereptere 
‘*TAB’’Electronic Fi: PO Pe Tae .50 


ae 99 of mdse only) $2 min order 


111k pon AY st 6m, N. Y. 


HONE: Bed 3628 
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While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this index. 
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Tay Pome +**’eYOU SHOULD KNOW 
THERE IS A MORE ACCURATE 


VOM 


1%% accuracy ... 


mirror scale 


to eliminate any possible parallax 
and give you readings with the same 
laboratory accuracy that is built 
into the instrument. 


_MODEL 630-A $54.50 


it { 
} 

“A i 
< PE ' ‘ 


This VOM is truly what laboratories 

buy when they must have the best. 

Model 630-A is prized in 

782 industrial laboratories 

115 research laboratories 

237 development laboratories 

and is owned by over 300 engineering 
consultants and used for critical production 
line testing and in the maintenance of 


TRI PLETT FEATURES: automation equipment by over 1100 


14% resistors—molded mounting for resistors and shunts manufacturers of all types of products. 
allows direct connections without cabling. (No chance for 

shorts—longer life and easy-to-replace resistors in their 

marked positions.) King sized recessed knob for the single 

selector switch for both circuit and range—just turn and 

make reading. 

Resistance ranges are compensated for greatest accuracy TRIPLETT 

over wide battery voltage variation. ELECTRICAL 


33 RANGES: INSTRUMENT 


COMPANY 
12 D.C.-A.C. Volts (20,000 ohms per volt DC, 5000 ohms per Blufft Ohi 
volt AC.); 5 Current Ranges; Resistance from .1 Ohms to SerreOt, fe 
100 Megohms; Decibel and Output readings. 


Burton browne advertising 


631 630 630-A 310 630-T 666-HH 625-NA 666-R 
Combination | For Best Testing The Popular A Good Lab and The Smallest For Telephone Medium Size The First V-O-M Medium Size 
V-O-M-—VIVM | Around the Lab, All-Purpose Production Line , Complete V-O-M Service for with 10,000 with 
Production Line V-O- with Switch Field Testing Ohms/Volt AC 630 Features 
or Bench 


Y Vibrators 
are Not alike ! 


Only Mallory vibrators offer the 
exclusive new feature... 
electrical contacts without Contact 
Buttons. Thanks to new materials 
and new design, contact is 

made directly between the 
vibrating reed and sidearms. 


This new design reduces the weight 
and mass of the vibrating reed— 
making this new Mallory vibrator 
quieter than ever before possible. 
This completely new concept 

in vibrator design can give up to 
100% longer life by actual field 
test—and at no extra cost to 
service-engineer or customer! 


This new design is now being used 
in all current replacement-type 
vibrators. At your Mallory 
distributor — NOW. 


PR. MALLORY &CO Inc. 


P. R. MALLORY & CO. Inc INDIANAPOLIS 6, INDIANA 


